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INTRODUCTION

The Battle Creek Salmon and Steelhead Restoration Project (Restoration Project) was designed
to restore anadromous fish habitat in about 42 miles of the mainstem, North Fork, and South Fork
Battle Creek downstream of each fork’s naturally impassable waterfalls, and an additional 6 miles
of Battle Creek’s tributaries, while minimizing the loss of hydropower production.  The
Restoration Project is expected to considerably benefit anadromous fish and other aquatic species
in Battle Creek by increasing quantity and quality of instream habitat and improving fish passage. 
However, some project components would have incidental adverse impacts in the stream channel
and some upland, riparian, and wetland habitats within the construction footprints would be lost. 
Careful selection and implementation of a Restoration Project alternative, appropriate mitigation
of adverse effects, and opportunistic enhancement of other affected habitat in the Restoration
Project area would help ensure that the Restorat ion Project most fully meets its purpose and
provides the greatest possible ecosystem benefits.

This Fish and Wildlife Coordination Act (FWCA) report  provides environmental evaluations and
recommendations of the U.S. Fish and Wildlife Service (Service) to the U.S. Bureau of
Reclamation (Reclamation), pursuant to the FWCA.  Reclamation is the lead Federal agency for
Restorat ion Project construction and regulatory compliance.  The FWCA is intended to help
develop and improve fish and wildlife resources in association with Federal projects and projects
carried out  under Federal permits and licenses that affect  bodies of water, and prevent the loss of,
or damage to, fish and wildlife from such projects.  A draft FWCA report (USFWS 2002a)
prepared by the Service was included as Appendix Q in the Draft Environmental Impact
Statement/Environmental Impact Report (Draft EIS/EIR) (USBR and SWRCB 2003b).

The FWCA report evaluates the proposed action and alternatives of the Restoration Project and
summarizes potential beneficial and adverse effects on fish and wildlife resources. 
Recommendations are intended to help maximize project benefits and avoid, minimize, and
compensate for incidental adverse effects in accordance with the Service’s Mitigation Policy
(Federal Register 46(15):7644-7663).  Information sources include planning documents, field
surveys and reports, construction designs and specifications, descriptions of restoration
alternatives, and impact assessment data for the Restoration Project; meetings among the involved
resource agencies, Pacific Gas and Electric Company (PG&E), and non-government
organizations; a Memorandum of Understanding for the proposed restoration of Battle Creek
(Restoration Project MOU) (MOU Parties 1999); and the Biological Assessment (BA) for
operation of the Coleman National Fish Hatchery (CNFH) (USFWS 2001a).

In accordance with the FWCA, the Service has coordinated biological issues with NOAA
Fisheries and California Department of Fish and Game (CDFG), and other members of the
project’s Environmental Team .  The draft  FWCA report (USFWS 2002a) and a draft of the
present FWCA report were provided to NOAA Fisheries and CDFG for their review and input. 
This FWCA report will be included as an appendix to the Restoration Project’s Final
Environmental Impact Statement/Environmental Impact Report.
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BACKGROUND

Declining Chinook salmon (Oncorhynchus tshawytscha) and steelhead (Oncorhynchus mykiss)
populations in the Sacramento River system (the mainstem river and its tributaries) have been
attributed to several factors, including, water supply development, inadequate stream flow, rapid
flow fluctuations, high summer and fall water temperatures in streams below diversions, dams that
block access to upstream habitat, entrainment of juvenile fish into unscreened or poorly screened
diversions, sedimentation, and over-harvest (USFWS 1995).  These population declines have
resulted in the need to implement habitat restoration actions throughout the Sacramento River
system as one way to preserve and enhance populations.

Battle Creek is recognized as the most important Sacramento River tributary for restoration of 
Chinook salmon and steelhead (Kier Associates 1999).  Before hydroelectric and other land
development in the watershed, Battle Creek provided a contiguous stretch of prime habitat for
anadromous Chinook salmon and steelhead from its confluence with the Sacramento River
upstream to naturally impassable waterfalls.  Hydroelectric power development and hatchery
operations on Battle Creek have affected annual runs of naturally produced Chinook salmon and
steelhead.  Impaired fish passage and instream flows have been the primary factors.  Restoration
of anadromous fisheries in Battle Creek has been identified as a priority in several fishery
restoration plans developed by State and Federal resource agencies (CRA 1989, CDFG 1990,
CDFG 1993, CDFG 1996a, CDFG 1996b, CALFED 2000a, USFWS 2001b).

In early 1999, the Battle Creek Salmon and Steelhead Restoration Plan (Kier Associates 1999)
was completed as a collaborative effort among Reclamation, NOAA Fisheries, the Service,
CDFG, PG&E, and other Battle Creek Working Group (BCWG) stakeholders.  The Plan
provides biological criteria and information supporting restorat ion and ident ifies physical actions
and monitoring measures that would be necessary.  The following principles were considered
essential by Reclamation, NOAA Fisheries, the Service, and CDFG for salmonid restoration and a
necessary component of the negotiated Restoration Project:

• Biological Effectiveness - Restorat ion actions must incorporate the most biologically
effective remedies that provide the highest certainty to successfully restore ecosystem
functions and self-sustaining populations of native fish in a timely manner.

• Restoring Natural Processes -  Restorat ion actions must incorporate measures that mimic
the hydrologic conditions under which Battle Creek anadromous fish resources evolved by
increasing baseflows and eliminating mixing of North Fork and South Fork waters.

• Biological Certainty - Restoration actions must provide maximum long-term effectiveness
by minimizing long-term dependence on the integrity of man-made restoration actions and
the cooperat ion of future project owners and operators.

In June 1999, the Restoration Project MOU, which defined the mutual intent to restore salmon
and steelhead in Battle Creek in relation to PG&E’s Hydroelectric Project (Hydroelectric Project)
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facilities and included proposed restoration components and protocols for implementation, was
signed by the MOU Parties (Reclamation, NOAA Fisheries, Service, CDFG, and PG&E).  The
MOU Parties expected to achieve the following benefits from the Restoration Project (MOU
Parties 1999):

• Restorat ion of self-sustaining populations of Chinook salmon and steelhead and their
habitat in the Battle Creek watershed through a voluntary partnership with State and
Federal agencies, a third party donor(s), and PG&E.

• Up-front certainty regarding specific restoration components, including Resource Agency
prescribed instream flow releases, selected decommissioning of dams at key locations in
the watershed, dedication of water diversion rights for instream purposes at
decommissioned sites, construction of tailrace connectors, and installation of fail-safe fish
screens and fish ladders.

• Timely implementation and completion of restorat ion activities.

• Joint development and implementation of a long-term Adaptive Management Plan with
dedicated funding sources to  ensure the continued success of restoration efforts under this
partnership.

In support of the completed Restoration Project MOU, the CALFED Bay-Delta Program
(CALFED) provided funding for planning and implementation of resource agency portions of any
approved actions of the Restoration Project.  The Restoration Project is supported by several
directives of CALFED, as recounted in CALFED’s Ecological Restoration Program (ERP)
(CALFED 2000a) and Multi-Species Conservation Strategy (MSCS) (CALFED 2000c).   The
goal of the Ecosystem Restoration Program is to:

“... improve and increase aquatic and terrest rial habitats and improve ecological functions
in the Bay-Delta system [including the Sacramento River Basin] to support sustainable
populations of diverse and valuable plant and animal species through an adaptive
management process.” (CALFED 2000b).

The ERP (along with CALFED’s water management strategy) is designed to achieve or
contribute to the recovery of Bay-Delta species listed under the Federal and State Endangered
Species Acts (ESA and CESA, respectively) and, thus, achieve the goals of the MSCS (CALFED
2000b).  The ERP establishes adaptive management as the primary tool for achieving ERP
objectives and making future decisions for large-scale ecosystem restoration (CALFED 2000a). 
Stage 1 actions and milestones for implementing the ERP and MSCS have been identified for
Battle Creek in the Programmatic Biological Opinions for CALFED provided by NOAA Fisheries
(NMFS 2000) and the Service (USFWS 2000).  Stage 1 actions for Battle Creek are:

• Improve fish migration by removing diversion dams, upgrading fish passage facilities, and
screening diversions.
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• Improve instream flows in lower Battle Creek to provide adequate passage flows.

• Develop and implement a watershed management plan to reduce the amount of fine
sediments introduced into the creek channel, to protect and restore riparian habitat, to
improve base flows, and to reduce water temperatures.

Stage 1 milestones for Battle Creek are:

• Design and begin implementation of an ecologically based stream flow regulation plan for
Battle Creek.

• Develop and implement a solution to improve passage of upstream migrant adult fish and
downstream migrant juvenile fish in Battle Creek.

The Restoration Project also is consistent with the ERP’s Watershed Program, which supports
local and regional activities that improve the ability of watersheds to function as a contributor to
the health of the entire Bay-Delta system (CALFED 2000d).  The Watershed Program supports
improvement of ecosystem quality through restoration projects, stating that  “Watershed activities
that improve riparian habitat, increase or improve fisheries habitat and passage, restore wetlands,
or restore the natural stream morphology affecting downstream flows or species may benefit
ecosystem quality.”

Desired outcomes from the Watershed Program include improved ecosystem maintenance and
enhancement for the watershed.  CALFED may support projects or programs that address:

• “Streamflow Enhancements - Planning, management and project activities that maintain or
restore appropriate stream flows in the tributary streams to the Bay-Delta system.” 
“Particular emphasis will be on the restoration or maintenance of appropriate seasonal
patterns that will sustain important ecological systems and successions.”  Examples
include sediment balance, geomorphic stabilization, water quality enhancement, and
improved spawning habitat (CALFED 2000d).

• “Biological Diversity Maintenance and Improvement -  Programs, projects and other
actions that  maintain and conserve existing diversity will be supported.  In addition,
support will be provided for actions and programs that are intended to improve the
diversity of appropriate local biological communities including riparian corridors, aquatic
communities, wetlands, floodplains, forests and uplands” (CALFED 2000d).

The Restoration Project also is conceptually consistent with ecosystem-level restoration
approaches specified by the Central Valley Project Improvement Act (CVPIA), which states that
“The mitigation of fish and wildlife losses incurred as a result of construction, operation, or
maintenance of the Central Valley Project shall be based on the replacement of ecologically
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equivalent habitat ...” and “... give first priority to measures which protect and restore natural
channel and riparian habitat values ...”

Further, the restoration plan for the CVPIA’s Anadromous Fish Restoration Program (AFRP)
(USFWS 2001b) states that “Protecting and restoring natural channel and riparian habitat values
promotes natural processes that regulate geomorphic characteristics, nutrient dynamics, and
production capabilities of  streams, rivers and estuaries.”

The restorat ion components and protocols proposed in the Restoration Project MOU comprise
the Proposed Action of the Restoration Project.  The Proposed Action and several alternatives are
the focus of the Battle Creek Salmon and Steelhead Restoration Project.  Restoration Project
objectives (USBR and SWRCB 2005b) are:

• Restore self-sustaining populations of Chinook salmon and steelhead by restoring their
habitat in the Battle Creek watershed and access to it through a voluntary partnership with
State and Federal agencies, a third party donor(s), and PG&E.

• Establish instream flow releases that restore self-sustaining populations of Chinook salmon
and steelhead.

• Remove selected dams at key locations in the watershed where the hydroelectric values
were marginal due to increased instream flow.

• Dedicate water diversion rights for instream purposes at dam removal sites.

• Construct tailrace connectors and install fail-safe fish screens and fish ladders to provide
increased certainty about restorat ion components.

• Restore stream function by structural improvements in the trans-basin diversion to provide
a stable habitat and guard against  false attraction of anadromous fish away from their
migratory destinations.

• Avoid Restorat ion Project impacts on species of wildlife and native plants and their
habitats to the extent practicable, minimize impacts that are unavoidable, and restore or
compensate for impacts.

• Minimize loss of clean and renewable energy produced by the Battle Creek Hydroelectric
Project.

• Implement restoration activities in a timely manner.

• Develop and implement a long-term adaptive management plan with dedicated funding
sources to ensure the continued success of restorat ion efforts.



1The Draft ASIP was not formally made final, but was supplemented by an ASIP Addendum (USBR and
SWRCB 2005e); the two documents taken together constitute final ASIP documentation.
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• Avoid impacts on other established water users/third parties.

Habitat  restorat ion and enhancement is particularly important for spring-run Chinook salmon,
which are listed as threatened under the Federal and State Endangered Species Acts; winter-run
Chinook salmon, which are State and federally listed as endangered; and steelhead, which are
federally listed as threatened within the Sacramento River and its tributaries.  As a CALFED
directed action, the Restoration Project conservation goals for fish in Battle Creek are the same as
those identified in the CALFED MSCS for the CALFED Program (USBR 2005).  The relative
priorities among anadromous salmonids in Battle Creek are set by MSCS recovery objectives,
which are described in the Restoration Project’s Draft1 Action Specific Implementation Plan
(ASIP) (USBR and SWRCB 2004).  First priority species are winter-run Chinook salmon,
spring-run Chinook salmon, and steelhead.   Second priority species are fall-run Chinook salmon
and late fall-run Chinook salmon.  During some periods of the year, needs of the different species,
runs, and lifestages can conflict in a given reach of the creek and some balancing of needs might
be required through short-term flow adjustment.  However,  overall priorities would be consistent
with those described in the MSCS.

The Restoration Project  has adopted the NOAA Fisheries concept of viable populations
(McElhany et al. 2000) as the intermediate population goal (USBR and SWRCB 2005c:
Appendix C).  The ultimate goal is maximization of Chinook salmon and steelhead production and
full utilization of project area carrying capacity.  Quantitat ive goals and specific actions for the
recovery of winter-run and spring-run Chinook salmon in the Central Valley are under
development by the multi-agency Central Valley Technical Recovery Team under the direction of
NOAA Fisheries.  Recommendations for quantitative population goals and specific actions should
be provided by the team by the time construction for the Restoration Project is completed (ca.
2008) (USBR 2005).  In the interim, the Draft Restoration Project Adaptive Management Plan
(AMP) (USBR and SWRCB 2005c: Appendix C) has identified a goal of 1,000 individual adults
returning to spawn (spawners) for each of the four Chinook salmon  runs and steelhead, based on
several theories of genetic diversity for fish populations.  These quant itative goals represent
population increases one to three orders of magnitude greater than observed numbers of
spring-run and winter-run spawners in Bat tle Creek, respect ively (USBR 2005).  There are no
formal estimates of anadromous fish carrying capacity in Battle Creek for either pre-restoration or
post-restorat ion conditions due to a lack of reliable methods (USBR and SWRCB 2005c:
Appendix C), but coarse estimates suggest that 1,000 spawners represents about one-half the
carrying capacity of moderately restored Batt le Creek habitat for most anadromous fish
runs/species (USBR 2005).
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FISH AND WILDLIFE SERVICE MITIGATION POLICY

The Service’s views and recommendations contained in this report are guided by the Service’s
Mitigation Policy, which provides guidance to protect or conserve fish and wildlife resources. 
The intent of the Mitigation Policy is to protect and conserve the most important and valuable fish
and wildlife resources, while allowing reasonable and balanced use of the Nation's natural
resources.  The Mitigation Policy defines mitigation to include avoiding impacts, minimizing
impacts, rectifying impacts, reducing or elimination impacts over time, and compensating for
impacts.  The Service considers the stated order of mitigation elements to represent the most
desirable sequence of steps in the mitigation planning process.

Under the policy, fish and wildlife resources are divided into four Resource Categories to ensure
that recommended mitigation is consistent with the fish and wildlife habitat values affected (Table
1).  The four categories cover a range of habitat values from unique and irreplaceable to more
common and of relatively less value to fish and wildlife.  Corresponding mitigation goals are
determined, accordingly, based on the habitat's scarcity or uniqueness and its perceived value to
fish and wildlife species (the Mitigation Policy does not apply to species listed, or proposed for
listing, under the ESA).

In addition to considerations and goals of its Mitigation Policy, the Service is further attentive to
protection of wetland habitats.  The Service has long recognized the importance of wetlands to
waterfowl, other migratory birds, fish,  and wildlife.  Wetlands provide important fish and wildlife
benefits as well as other significant functions (flood control, water quality maintenance, water
supply, recreation, and scientific research) to the nation.  Destruction of wetlands eliminates or
reduces these values.  It is the public’s best interest to protect wetlands and maintain these values
for this and future generations.  The Service’s Region 1 policy is to view wetland degradation or
losses as unacceptable changes to an important  national resource.  It is the goal of the Service’s
Region 1 to ensure that no net loss (acreage or value, whichever is greater) of wetland habitats
occurs.  For the purposes of this policy, wetlands are defined according to Cowardin et al. (1979).

Last ly, Federal courts have recent ly affirmed that Federal agencies are subject to prohibitions in
the Migratory Bird Treaty Act (MBTA), including restrictions on "take" of migratory birds. 
Executive Order 13186–Responsibilities of Federal Agencies to Protect Migratory Birds [Federal
Register 66(11): 3853-3856]–requires that Federal agencies develop Memorandums of
Agreement (MBTA Agreements) with the Service to ensure that migratory bird populations are
safeguarded by avoiding or minimizing the impact  of activities on migratory bird populat ions and
incorporat ing migratory bird conservation measures into their agency activities. (U.S. Fish and
Wildlife Service, Division of Migratory Bird Management, Executive Order for the Conservation
of  Migratory Birds, Questions and Answers:  http://migratorybirds.fws.gov/EO/QandA.html). 
Nothing in the Executive Order would constitute legal authorization to take migratory birds.
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Table 1.  Service Mitigation Policy for Resource Categories and mitigation planning goals.

Resource Designation Mitigation Planning 
Category Criteria Goal

       1 High value for evaluation species and No loss of existing habitat value
unique and irreplaceable

       2 High value for evaluation species and No net loss of in-kind habitat value1

scarce or becoming scarce

       3 High to medium value for evaluation No net loss of habitat value while
species and abundant minimizing loss of in-kind habitat

value 

       4 Medium to low value for evaluation Minimize loss of habitat value
species

1Unavoidable losses of habitat  value would need to be replaced in-kind.  In-kind replacemen t means providing or
managing substitute resources to replace the habitat value of the resources lost, where such substitute resources are
physically and biologically the same or closely approximate to those lost.

Because Reclamation’s MBTA Agreement with the Service is not yet completed, the Service’s
consultation with Reclamation on Restoration Project MBTA issues and associated
recommendations provided to Reclamation were based on agency responsibilities outlined in
section 3(e) of the Executive Order.  These can be paraphrased as:

• Support the conservation intent of the migratory bird conventions by integrating bird
conservation principles, measures, and practices into agency activities and by avoiding or
minimizing, to the extent practicable, adverse impacts on migratory bird resources when
conducting agency actions.

• Restore and enhance the habitat of migratory birds, as practicable.

• Prevent or abate the pollution or detrimental alteration of the environment for the benefit
of migratory birds, as practicable.

• Design migratory bird habitat and population conservation principles, measures, and
practices, into agency plans and planning processes, as practicable.

• Ensure that agency plans and actions promote programs and recommendations of
comprehensive migratory bird planning efforts, such as Partners-in-Flight.



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005 9

• Ensure that environmental analyses of Federal actions required by the NEPA or other
established environmental review processes evaluate the effects of actions and agency
plans on migratory birds, with emphasis on species of concern.

• Identify where unintentional take reasonably attributable to agency actions is having, or is
likely to have, a measurable negative effect on migratory bird populations, focusing first
on species of concern, priority habitats, and key risk factors, and develop and use
principles, standards, and practices that will lessen the amount of unintentional take in
cooperation with the Service.

A summary of migratory bird directives, including programmatic-level guidance from the Service
and California Partners in Flight Conservation Plans is provided in Attachment E.

PROJECT AREA

Battle Creek is a tributary of the upper Sacramento River in Shasta and Tehama counties,
California.  Battle Creek and its tributaries flow westward from the Sierra Nevada foothills,
intersecting the Sacramento River between Red Bluff and Redding, and encompasses a watershed
of  357 square miles (USBR and SWRCB 2003a) (Figure 1).  Battle Creek flows through deep,
shaded canyons and riparian corridors.  The mountain stream is maintained by cold, spring-fed
water.  The overall gradient of Battle Creek is high, falling over 5,000 feet in less than 50 miles. 
Batt le Creek has two main forks, North Fork Battle Creek and South Fork Batt le Creek.  The
split of the two forks occurs about 12 miles east of Battle Creek’s confluence with the
Sacramento River.  The Restorat ion Project area comprises about 42 miles of the mainstem and
North and South Fork Battle Creek, downstream of each fork’s natural fish barrier waterfalls to
the confluence with the Coleman Powerhouse tailrace channel on the mainstem, and an additional
6 miles of Battle Creek tributaries.

The Hydroelectric Project facilities in the Restorat ion Project area are owned and operated by
PG&E under FERC license number 1121 (USBR and SWRCB 2003a).  The system includes a
series of water diversions, several long canals, and low-volume/high-head power generators,
including five powerhouses (Volta 1, Volta 2, South, Inskip and Coleman) with a combined
nameplate capacity of 36.3 MW.  FERC license instream flow requirements for the watershed are
3 cubic feet  per second (cfs) instream flow below all North Fork Batt le Creek diversions and 5 cfs
instream flow below all South Fork Battle Creek diversions.

In 1995, PG&E began providing increased instream flows (up to  30 cfs) below Eagle Canyon and
Coleman diversion dams to improve instream habitat below these dams in anticipation of the
Restorat ion Project.  The increased flows were provided under three successive interim
agreements between PG&E and Reclamation; with concurrence of CDFG, NOAA Fisheries, and
the Service; which provided partial financial compensation to PG&E for forgone power
generation.  The agreements also included temporary closure of fish ladders at  Eagle Canyon and
Coleman diversion dams, and suspended diversions at Wildcat Diversion Dam.  The ladder 
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Figure 1.  Battle Creek Salmon and Steelhead Restoration Project Area (USBR and SWRCB 2005c: Appendix C)
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closures and suspended diversions are intended to confine anadromous fish to areas benefitting
from interim flow enhancement, and protect juvenile anadromous fish from entrainment into
unscreened diversions.  The present agreement was begun in 2003 and will continue habitat
provisions through the start of physical instream construction of the Restoration Project.

DEVELOPMENT OF RESTORATION COMPONENTS

Development of the Restoration Project has been consistent with CALFED and the CVPIA
ecosystem restoration concepts, such as replacement of ecologically equivalent habitat; protection
and restoration of natural channel and riparian habitat values; promotion of natural processes that
regulate geomorphic characteristics, nutrient dynamics, and production capabilities; improvement
of ecological functions to support sustainable populations of diverse plant and animal species;
maintenance of appropriate seasonal patterns that will sustain important ecological systems; and
ecosystem-based adaptive management (see Background above for more detail and citations). 
Restoration Project development also has been consistent with salmonid restoration principles
developed by Spence et al. (1996), which include improvement of connectivity between isolated
habitat patches and protection and restoration of areas surrounding critical refugia from further
degradation, to allow for expansion of existing populations (Kier Associates 1999).

Instream Flow
Instream flow has been identified as the primary factor affecting spawning and rearing habitat of
anadromous fish in Battle Creek, and the lack of spawning and rearing habitat has been identified
as limiting the production of anadromous fish (USBR and SWRCB 2005b).  Because Battle
Creek contains a diversity of anadromous fish species and their life stages, substantial effort has
been directed toward identifying which stream reaches and minimum instream flow schedules
would be best suited to the recovery of the different species and life stages of anadromous fish
throughout the year.

Estimates of increased minimum flows needed to help restore anadromous fisheries in Battle
Creek were initially evaluated by the Service in coordination with State and Federal agencies,
stakeholders, and interested parties pursuant to the AFRP (USFWS 1997), with the objective of
providing adequate holding, spawning, and rearing habitat.  AFRP flow prescriptions considered
relationships between streamflow and physical habitat available to various life stages of
anadromous fish for several reaches of Battle Creek (Thomas R. Payne and Associates 1991),
based on the Instream Flow Incremental Methodology (IFIM) (Bovee 1996) and Physical Habitat
Simulation System (PHABSIM) (Milhouse et al. 1984).  The AFRP considered temperature and
hydrology in prescribing its minimum instream flows, but a temperature model for Battle Creek
was not available at the time.  The AFRP flow prescriptions were offered as indicators of
magnitude needed to optimize anadromous fish production, subject to revision on additional
analysis (USFWS 1995), and were included in the Revised Draft Restoration Plan for the AFRP
(USFWS 1997).  In general, these flows were judged to be capable of developing 70-75% of the
estimated life stage potentially limiting to the population (USBR and SWRCB 2005b).
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In 1998, the BCWG biological technical team, composed of experts from resource agencies,
PG&E, and stakeholders, considered additional analysis of IFIM data (Thomas R. Payne and
Associates 1998a) and results of temperature modeling using the SNTEMP model (Thomas R.
Payne and Associates 1998b,1998c; PG&E 2001).  The analysis identified: 1) priority species and
life stages of focus for each reach of Battle Creek, 2) flows to facilitate upstream access over
obstacles in the stream channel, 3) rates of flow changes to avoid stranding and isolation of
juveniles, and 4) water temperatures influenced both by increased flows and releases of cold
spring-fed water to adjacent reaches of Battle Creek (USBR and SWRCB 2005c: Appendix C). 
The biological technical team assessed species’ limiting life stages, generally spawning or rearing,
to determine appropriate minimum flows (Kier Associates 1999).  Flow prescriptions developed
for the limiting life stages were designed to provide approximately 95% of the estimated potential
habitat that could be created by flow management.  As a result, the BCWG increased the
minimum flows prescribed by the AFRP and incorporated them into the Restoration Project MOU
as updated flow prescriptions.

A significant feature of the BCWG-derived flow prescriptions is the release of cold spring water
into Battle Creek at Eagle Canyon on the North Fork, and Soap Creek and lower Ripley Creek
tributaries to the South Fork.  Instream flows provided below Asbury Dam on Baldwin Creek (a
tributary to the mainstem Battle Creek) would contain spring water from Darrah Springs.  Release
of cold spring water into the natural stream channels provides cool water habitat for anadromous
salmonids.  Winter-run Chinook salmon originally were obligated to streams like Battle Creek
having reaches with stable instream flow and temperature during summer, largely derived from
cold-water springs (USFWS 1963).  Battle Creek historically supported populations of winter-run
Chinook salmon (USFWS 1987), but at present, the only measurable population occurs in the
main stem Sacramento River below Shasta Dam, where cool water releases from the deepest
portion of Shasta Lake provide suitable temperatures (Kier Associates 1999).  However,  the
Sacramento River population is at risk of total reproductive failure due to lethal water
temperatures at least 2 years out of 100, and partial reproductive failure 1 year out of 10 (USBR
1991).  Spring water releases on Battle Creek could provide drought resistant refugia and spread
the risk of reproductive failures of the Sacramento River winter-run population.

During some periods of the year, the needs of anadromous fish species and lifestages can conflict
(Kier Associates 1999).  Some accommodation is possible through short-term minimum flow
adjustments that serve the needs of all species-life stages fairly well, but the adjustments might not
be opt imal for any part icular species-life stage.  Priorities were based on habitat availability in the
watershed (less habitat means higher priority).  The declining priority of species consideration
used by the biological technical team was winter-run Chinook salmon, spring-run Chinook
salmon, steelhead, late fall–run Chinook salmon, and fall-run Chinook salmon, based on the
inability of scarce available habitat in this watershed, and elsewhere, to meet the needs for natural
reproduction of the species and to effect their recovery (USBR and SWRCB 2005b).  Whereas,
the greatest divergence of seasonal flow needs occurs between steelhead and the various runs of
Chinook salmon, steelhead have greater opportunities available to them for suitable habitat
elsewhere in the upper Sacramento River basin; thus the biological technical team’s decision to
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provide a less-than optimal flow regime for steelhead ensures that habitat conditions for winter-
and/or spring-run Chinook salmon are given priority.

Another important consideration for determining appropriate minimum flows in some stream
reaches was passage over natural barriers (Kier Associates 1999), as discussed next under Fish
Passage.  In some cases, ensuring this passage required elevating flows to higher levels than
optimal for other life stages.  But typically, even with this passage accommodation, the minimum
flows recommended by the biological technical team could achieve 95% or more of the estimated
potential habitat for a limiting life stage.

Fish Passage
The cross-basin transfer of North Fork Battle Creek water to two powerhouses on the South
Fork and then into the South Fork channel results in mixing of North Fork and South Fork water. 
Inter-basin mixing of water could adversely affect migration of adult  salmon and steelhead to their
natal streamsSa phenomenon known as false attraction (Kier Associates 1999).

One aspect of false attraction is the confounding of olfactory cues that help guide migrating adults
to their natal habitat for spawning.  Olfactory cues are unique to each stream and inter-basin
mixing of Battle Creek water could falsely attract fish to the wrong fork.  For example, migrating
winter- and spring-run Chinook salmon returning to North Fork Battle Creek may be drawn into
the South Fork Battle Creek after sensing North Fork water mixed with South Fork water. 
During drought, South Fork Battle Creek is considered less desirable to winter- and spring-run
Chinook salmon natal to the North Fork, because the South Fork would have limited capabilities
to produce spring- and winter-run Chinook salmon, except in the higher elevation reaches.  The
North Fork,  with its abundant cold water springs, has higher resistance to drought conditions.

Maintaining the fidelity of fish natal to the North Fork might help ensure survival of winter- and
spring-run Chinook salmon populations during adverse stream conditions elsewhere in the
Sacramento River basin.  Guarding against false attraction might prevent the South Fork from
becoming a drain on winter- and spring-run Chinook salmon populations produced in the North
Fork, and the important North Fork drought refugia from being under-seeded during a drought. 
Should false attraction limit the rate and/or size of population growth in the North Fork, fewer
returning adults would subsequently return to seed this refugia.  Although lacking the North
Fork’s level of drought refugia, South Fork Battle Creek is still very desirable to restore for
anadromous fish, as it has the largest capacity to  produce Chinook salmon outside of drought
years.

A second aspect of false attraction involves powerhouse discharges of relatively large amounts of
cool water into the stream at their tailraces (Kier Associates 1999).  Under natural conditions,
water temperatures typically become cooler upstream.  Adult fish migrating upstream key on
declining temperature as they seek habitats with cooler water conducive to successful spawning
and rearing.  This natural temperature profile is interrupted where powerhouse discharges enter
the South Fork Battle Creek.  Localized zones of cooler water might cause adult fish to arrest
upstream movement too early and spawn in those zones.  Planned or unplanned powerhouse
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outages or other disruptions of normal powerhouse discharges above those zones could then
result in stream temperatures above the maximum threshold for salmonid eggs or fry.  Although
confined to South Fork Battle Creek, this situation is important because the natural cool water
habitat needed to restore spring-run Chinook salmon and steelhead are located at distant upstream
reaches of this fork (USBR and SWRCB 2005b).  Interrupting the spawning migration to
upstream habitat could compromise the recovery of naturally producing spring-run Chinook
salmon and steelhead populations in South Fork Battle Creek.

The BCWG biological technical team determined that false at traction might be avoided by
constructing conveyance facilities designed to avoid introducing North Fork Battle Creek water
into the South Fork.  The mixed North Fork and South Fork water within the Hydroelectric
Project’s water conveyance system would not enter Battle Creek until about 5 miles downstream
of the forks’ confluence, where the waters are already naturally mixed.  Tailrace connectors at
South and Inskip Powerhouses and a water bypass feature at Inskip Powerhouse would convey
mixed water to Coleman Canal instead of discharging it into South Fork Battle Creek.  

Another key considerat ion in restoring anadromous fish habitat is ensuring upstream and
downstream passage beyond both natural barriers and artificial barriers such as dams.  Natural
barrier passage was addressed by the biological technical team’s assessment of minimum instream
flow requirements, primarily for adult fish migrating upstream to spawning and holding areas
(Kier Associates 1999).  Some natural barriers would need to be modified to improve passage
conditions at prescribed flows and, because the stream is a dynamic environment and floods may
create new natural barriers, monitoring for these occurrences should be performed regularly. 
Appropriate action would be needed to modify a new barrier or adjust  instream flows to improve
passage.

The Restoration Project addressed fish passage at Hydroelectric Project facilities with new fish
ladders and screens.  The MOU Parties determined that the fish screens and ladders would be
“failsafe.”  Failsafe ladders must have “features inherent in the design of the ladder that ensure the
structure will continue to operate to facilitate the safe passage of fish under the same performance
criteria as designed under anticipated possible sources of failure” (MOU Parties 1999).  Failsafe
screens must be “designed to automatically shut off the water diversion whenever the fish screen
fails to meet design or performance criteria until the fish screen is functioning again.”  

Ladders and screens were designed to be state-of-the-art installations (USBR and SWRCB
2005b).  Ladders incorporated resource agency design recommendations (DWR 2000), with
particular attention toward providing attraction flows throughout the range of instream flows
needed by adult  fish to move upstream.  Ladder configurat ions known to provide reliable
performance in the field would be used, and would allow for flow adjustment during abnormally
low water conditions to ensure that effect ive passage conditions are maintained.  Protect ive
structures to minimize the potential for damage during floods would be included.  The
conservative design approach of ladders, coupled with the relatively low heights of dams, are
expected to provide high passage reliability.  Fish screen designs incorporated fish screen criteria
from NOAA Fisheries (NMFS 1997a) and CDFG (CDFG 1997).  These criteria would help
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minimize the entrainment of out-migrating juvenile fish into Hydroelectric Project water
conveyance facilities.  In cases where diversion dams would no longer be needed by the
Hydroelectric Project because of reduced diversions to  increase instream flows, removal of dams
at those sites would eliminate any concerns about fish passage.

Stream Function
The Hydroelectric Project’s system of canals and/or powerhouses is subject to planned and
unplanned outages, during which time water that cannot be conveyed through powerhouses or
canals is released to the natural stream channel at any of the various spill outlets at the dams or
along the canals (USBR and SWRCB 2005b).  Although routine outages are scheduled during
high flow periods, the amount of water released from the hydroelectric system during unplanned
outages is up to five times the minimum amount released to the stream for fish.  These flows of
several hundred cubic feet per second added to the creek during minimum flow conditions,
followed by their removal after the outage period, disrupts the stability of the stream.  Rapid flow
fluctuation in natural stream channels can adversely affect aquatic organisms through abnormal
changes in water temperature, and fish that move into temporarily wetted habitat areas could be
stranded when flows rapidly return to normal.  Similarly, spawning redds that are established in
transitory habitat are de-watered as instream flows recede (Kier Associates 1999).  Effects on
stream function are more widespread the farther upstream the spill of hydroelectric system waters
occurs (although the spill is generally released as far downstream as possible to reduce the affects
on the stream environment) (USBR and SWRCB 2005b).

Installation of tailrace facilities would address flow fluctuation issues, such as rapid temperature
change and shifts is wetted habitat area.  Flow fluctuations associated with hydroelectric system
operations would be contained within the Hydroelectric Project’s conveyance features, rather than
causing disruptions in the natural stream channels.  Minimizing flow fluctuations from both
planned and unplanned hydroelectric system outages also was addressed by the Restoration
Project through improved ramping rates, which would allow large flow changes to occur more
gradually.

Monitoring and Adaptive Management
Because determining the effectiveness of Restoration Project actions would require monitoring
population levels and habitat use, and unanticipated factors could affect fishery restoration results,
adaptive management would be useful as a tool to monitor initial results and refine actions being
taken.  Adaptive management is defined by the Restoration Project as a formal, well-defined,
science-based process to identify goals, parameters to be monitored, protocols for data
assessment, trigger points to initiate action, and adaptive actions to be taken.  The pattern would
continually cycle with the goal of achieving restoration objectives (USBR and SWRCB 2005b). 
Initial restoration actions would be comprehensive and based on the best scientific information
available.  Adaptive management would cont inually refine initial actions,  based on monitoring and
acquisition of fishery response data and/or improved scientific information.



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005 16

Restoration Timeliness
The Restorat ion Project enables timely restorat ion of the stream compared with wait ing until
2026 for expiration of the existing FERC license of the Hydroelectric Project.  Timely restoration
of a drought resistant, spring-fed system like Battle Creek is especially important to recovery of
species such as winter- and spring-run Chinook salmon and steelhead, which are dependant on
cool-water stream habitats.  The populations of these species/runs are presently at risk throughout
the Central Valley, and no other Central Valley stream has the restoration potential for these
species/runs as that of Battle Creek (Kier Associates 1999).

PROJECT DESCRIPTION

The Proposed Action and alternatives, as described in the EIS/EIR (USBR and SWRCB 2005b),
were developed to restore the ecological processes that would allow recovery of Chinook salmon
and steelhead populat ions in Battle Creek and minimize the loss of electrical power produced by
the Hydroelectric Project.  Restoration components focus on providing increased amounts and
quality of spawning and rearing habitat (which are limiting salmon and steelhead production in
Battle Creek), unimpeded passage past natural and Hydroelectric Project barriers to preferred
habitats, appropriate water temperatures and temperature continuity, and unambiguous
environmental cues used by salmon and steelhead to navigate (USBR and SWRCB 2005b).  A
summary of restoration options and their purposes are summarized in Table 2.

Variations and different combinations of restoration options (Table 2) were synthesized into four
action alternatives (Table 3), which were named by the number of dams that would be removed: 
Five-Dam Removal (Proposed Action), No-Dam Removal, Six-Dam Removal, and Three-Dam
Removal.  Another alternative for removing all Hydroelectric Project facilities downstream of the
natural fish passage barriers on Battle Creek (except the two Volta powerhouses) was considered,
but eliminated because it was determined to not meet a primary Restoration Project purpose of
minimizing lost power product ion from the Hydroelectric Project, and costs would preclude a
viable Hydropower Project.  An additional No Action Alternative was developed as a baseline for
comparing of alternatives (Table 3).

All action alternatives include one of the two enhanced flow regimes (Table 4) for both forks of
Batt le Creek.  Minimum flow releases below Hydroelectric Project  diversion dams would vary by
alternative, Hydroelectric Project facility, and month of year, depending on which enhanced flow
regime applies.  The first  flow regime was originally proposed by the AFRP (USFWS 2001b)
prior to origination of the Restoration Project.  The second flow regime (Kier Associates 1999),
developed by the BCWG biological technical team after additional analysis of instream flow data
(Thomas R. Payne and Associates 1998a), increased the minimum flows prescribed by the AFRP
and included cold-water releases from Eagle Canyon and Bluff springs.

Proposed Action
The Proposed Action (Five Dam Removal Alternative) was developed through a collaborative
process involving resource agencies, PG&E, and Battle Creek stakeholders, and was originally 
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Table 2.  Summary of restoration options and their purposes considered in developing alternatives
for the Battle Creek Salmon and Steelhead Restoration Project.

Restoration Option Restoration Purpose

Increase flow releases at
diversion dams and release
flows at natural springs

Increase quality and quant ity of instream habitat , including
improved water temperature conditions;  facilitate fish
passage at natural and Hydroelectric Project barriers

Construct fish screens Facilitate juvenile fish passage past diversion intakes

Construct fish ladders Facilitate adult fish passage past diversion dams 

Construct tailrace connectors Discontinue mixing of North Fork and South Fork water in
South Fork; stabilize water flow and temperature in South
Fork

Construct powerhouse bypass Discontinue mixing of North Fork and South Fork water in
South Fork; stabilize water flow and temperature in South
Fork

Remove diversion dams and
appurtenant facilities

Facilitate fish passage past diversion dams no longer needed
for hydropower production under modified flow regimes

Re-operate Asbury dam Increase quality and quant ity of instream habitat , including
improved water temperature conditions

Provide ramping rates for flow
release changes at dams

Eliminate abnormally rapid flow fluctuations in the natural
stream channels associated with Hydroelectric Project
operation

Rededicate instream water
rights to instream uses

Increase quality and quant ity of instream habitat , including
improved water temperature conditions

Establish and implement
ecosystem-based Adaptive
Management Plan (AMP)

Identify and implement changes to restoration strategies and
actions needed to achieve long-term biological goals of
Restoration Project based on monitoring and research

Establish adaptive management
funds

Provide readily available funding for monitoring biological
effects of restoration actions and financing potential future
changes to restoration strategies and actions under the AMP

Establish water acquisition
fund

Purchase future additional instream flows, as needed, through
the AMP

Establish and implement
Facility Monitoring and
Maintenance Plan

Monitor effectiveness of  new facilities and maintain to
ensure proper function
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Table 3.  Summary of restoration components included in each alternative of the Battle Creek Salmon and
Steelhead Restoration Project (adapted from USBR and SWRCB 2005b).

                                 Restoration Project Component
                Alternative1, 2

NA 5D ND 6D 3D

Remove Eagle Canyon Diversion Dam & appurtenant  facilities T T

Remove Wildcat Diversion Dam & appurtenant facili ties T T T

Remove South Diversion  Dam & appur tenant facilities T T

Remove Coleman Diversion Dam & appurtenant facil ities T T T

Remove Soap Creek Diversion Dam & appurtenant facili ties T T

Remove lower Ripley Creek Diversion  Dam & appur tenant facilities T T

Construct Inskip penstock bypass pipeline/chute T T

Construct tailrace channel separator between South Powerhouse & Inskip
Canal

T T T

Construct tailrace connector between Inskip Powerhouse & Coleman Canal T T T

Construct North  Battle Creek Feeder Diversion Dam fish  screen and fish
ladder

T T T T

Construct Eagle Canyon Diversion Dam fish screen and fish  ladder T T

Construct Wildcat Diversion Dam fish screen and fish ladder T

Construct South Diversion Dam fish  screen and fish ladder T T

Construct Inskip Diversion Dam fish screen  and fish ladder T T T T

Construct Coleman Diversion Dam fish screen  and fish ladder T

Increase releases at all Battle Creek dams not removed to levels per MOU T T

Increase releases at a ll Batt le Creek dams not removed to levels per AFRP T T

Release flows of cold natural springs in to creeks T T T

Provide water below dam sites on Soap and lower Ripley Creeks T T

Reoperate and gage Asbury Diversion Dam; provide water below dam T T T

Screen and ladder designs meet failsafe definition in MOU T T T T

Maintain and replace, as needed, all fish ladders on dams T T T T T

Provide improved ramping rates for flow release changes at dams (0.1 ft/hr) T T T T

Rededicate instream water righ ts to instr eam uses T

Establish and implement ecosystem-based Adaptive Management Plan (AMP) T T T T

Establish adaptive management funds and water acquisition fund T
1
Small checkmark (T) indicates design/plan is less environmentally beneficial than design with large checkmark (T),

     as described under the Future Conditions with the Project and Discussion  sections of this report.
2
NA= No Action , 5D= Five-Dam  Remov al (Proposed  Action), N D=N o Dam  Remov al, 6D =Six-D am R emoval, 3 D=T hree-Dam  Remov al.
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Table 4.  Minimum instream flow releases1 developed by the Anadromous Fish Restoration Program (AFRP) and Battle Creek
Working Group (BCWG) for the Battle Creek Salmon and Steelhead Restoration Project (adapted from USBR and SWRCB 2005b).

Diversion Dam
                                                       Monthly Minimum Flow Release (cfs)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

North Bat tle Creek Feeder

     AFRP 40 40 40 40 30 30 30 30 40 40 40 40

     BCWG 88 88 88 67 47 47 47 47 47 47 47 88

Eagle Canyon

     AFRP 50 50 50 50 30 30 30 30 30 30 30 50

     BCWG 46 46 46 46 35 35 35 35 35 35 35 46

Wildcat

    AFRP 50 50 50 50 30 30 30 30 30 30 30 50

    BCWG Facility Removed for all applicable alternatives; no instream flow requirement

South

    AFRP 30 30 30 30 20 20 20 20 20 20 20 30

    BCWG Facility Removed for all applicable alternatives; no instream flow requirement

Inskip

    AFRP 40 40 40 40 30 30 30 30 30 30 30 40

    BCWG 86 86 86 61 40 40 40 40 40 40 40 86

Coleman

    AFRP 50 50 50 50 30 30 30 30 50 50 50 50

    BCWG Facility Removed for all applicable alternatives; no instream flow requirement
1AFRP flows pertain to the No-Dam and Three-Dam Removal alternatives; BCWG flows pertain to the Five-Dam and Six-Dam Removal alternatives.
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described in the Restoration Project MOU.  Primary physical components, including fish screens
and ladders, tailrace connectors, and powerhouse bypasses, are listed for each Hydroelectric
Project facility (Table 3).  The Proposed Action incorporates enhanced stream flows per the
BCWG flow regime (Table 4) effectuated by increased releases at diversion dams and releases of
all spring water at Eagle Canyon Diversion Dam, Bluff and Soap Creek basins, and
Darrah/Baldwin Creek Basin.  Release of spring water is intended to provide cold water refugia
for fish, and is a component unique to the Proposed Action.  Other unique components, stipulated
per the Restoration Project MOU, include provision of flows below lower Ripley and Soap creek
diversions, transfer of water rights associated with removed dams from PG&E to CDFG for
instream uses, a funded AMP (USBR and SWRCB 2005c: Appendix C), and funding for
additional water needs that may be identified in the future based on monitoring and adaptive
management (USBR and SWRCB 2005b). 

The Restoration Project AMP (USBR and SWRCB 2005c: Appendix C) was developed through
a consensus process pursuant to the Restoration Project MOU by the Adaptive Management
Policy Team, including management-level representation from each of the Restoration Project
resource agencies and the Licensee, and the Adaptive Management Technical Team.  Adaptive
management was defined as a multi-agency team procedure that : “(1) uses monitoring and
research to identify and define problems; (2) examines various alternative strategies and actions
for meeting measurable biological goals and object ives; and (3) if necessary, makes timely
adjustments to strategies and actions based upon best scientific and commercial information
available” (MOU Parties 1999).  The AMP would address project effects on fisheries habitat,
fisheries populations, and riparian habitat.

The goal of the AMP is to implement specific actions to protect, restore, enhance, and monitor
salmonid habitat, guard against false attraction of adult migrants, and ensure that Chinook salmon
and steelhead are able to fully access and utilize available habitat in a manner that benefits all life
stages and thereby maximizes natural production, fully utilizing ecosystem carrying capacity
(MOU Parties 1999).  Objectives of the AMP are summarized in Table 5.  The AMP is aided by
use of conceptual models that link restorat ion actions with goals and object ives.  The models
depict how different parts of the Battle Creek ecosystem are believed to work and how they might
respond to restorat ion actions.  Conceptual models were developed for Bat tle Creek limiting
factors; development of the restoration process, including key passive management steps (e.g.,
review of available information, development of solutions, and solution screening); and project
implementation actions.  Uncertainties envisioned for restoration were identified for each
conceptual model to help understand biological responses to restoration activities.

To help ensure sufficient instream flows, the Proposed Action includes a transfer of PG&E’s
water diversion rights associated with all dams removed under this alternative to CDFG (USBR
and SWRCB 2005b) for instream uses.  PG&E and CDFG would jointly file a petition with the
SWRCB pursuant to section 1707 of the California Water Code to dedicate the water diversion
rights to instream uses.  Details on amounts and locations of water rights that would be deeded to
CDFG are provided in USBR and SWRCB (2005b: Table 3-2).
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Table 5.  Objectives of the Battle Creek Salmon and Steelhead Restoration Project Adaptive
Management Plan for the Proposed Action (USBR and SWRCB 2005c: Appendix C).                  

Population Objectives

Ensure successful salmon and steelhead spawning and juvenile production.

Restore and recover the assemblage of anadromous salmonids (i.e., winter-run, spring-
run, steelhead) that inhabit the stream’s cooler reaches during the dry season.

Restore and recover the assemblage of anadromous salmonids (i.e., fall-run, late fall-
run) that enter the stream as adults in the wet season and spawn upon arrival.

Ensure salmon and steelhead fully utilize available habitat in a manner that benefits all
life stages, thereby maximizing natural production and full utilization of the ecosystem
carrying capacity.

Habitat Objectives

Maximize usable habitat quantity through changes in volume of instream flow.

Maximize usable habitat quantity by ensuring safe water temperatures.

Minimize false attraction and harmful fluctuation in thermal and flow regimes resulting
from planned outages or detectable leaks from the hydroelectric project.

Minimize the stranding and isolation of salmon and steelhead resulting from variations
in flow regimes caused by hydroelectric project operations.

Passage Objectives

Provide reliable upstream passage of adults at North Battle Creek Feeder, Eagle
Canyon, and Inskip diversion dams.

Provide downstream passage of juveniles at  North Battle Creek Feeder, Eagle Canyon,
and Inskip diversion dams.

Provide upstream passage of adults to their appropriate habitat over natural obstacles
while ensuring appropriate levels of spatial separation among fish runs.

                                                                                                                                                      

Another feature of the Proposed Action to help ensure sufficient instream flows is a Water
Acquisition Fund, which would establish a ready source of funds for future purchases of
additional instream flow releases in Battle Creek, as needed.  These releases could be
recommended under the Adaptive Management Plan during the 10-year period following the
initiation of prescribed instream flow releases.  The Water Acquisition Fund would be supported
with $3 million of California Bay-Delta Authority (CBDA)–approved Federal funds administered
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by the resource agencies.  Use of the Water Acquisition Fund would follow protocols developed
by the adaptive management technical team.

To better understand biological effects of the Proposed Action, biological and environmental
monitoring would be performed using funding from Central Valley fishery restoration program
sources (USBR and SWRCB 2005b).  These include, but are not limited to $1 million in Federal
funds allocated for the Restoration Project by sect ion 10.2 of the CBDA’s Comprehensive
Monitoring, Assessment, and Research Program, and the CVPIA’s Comprehensive Assessment
and Monitoring Program.  

Per the Restoration Project MOU, the Service and/or DFG or their designated representatives
would perform biological and environmental monitoring in the Battle Creek watershed and
Restoration Project area to ascertain the overall status of anadromous fish populations and related
ecosystem health.  If sufficient funding is not available through the above sources, the MOU
signatories would jointly pursue other funding sources.

Finally, to effectuate potential needed changes in the Restoration Project, as determined through
adaptive management, the Proposed Action includes an Adaptive Management Fund, which
would implement actions developed under the AMP (USBR and SWRCB 2005b).  The fund
would be used only for Restorat ion Project purposes directly associated with the Hydroelectric
Project including compensation for prescribed instream flow release increases after the Water
Acquisition Fund has been exhausted or terminated.  The interest-bearing Adaptive Management
Fund, in the amount of $3 million, would be made available to PG&E and the resource agencies
by a third-party donor.  In addition, PG&E has would provide up to $6 million for facility
modifications or water acquisition (USBR and SWRCB 2005b:2-18).

No-Dam Removal Alternative
The No-Dam Removal Alternative reflects the view of resource agencies in the early 1990s that
successful restorat ion of anadromous fish habitat  on Battle Creek could be achieved by increasing
flow releases at Hydroelectric Project diversion dams and installing new fish ladders and screens. 
This view was embodied in the Revised Draft Restoration Plan for the AFRP (USFWS 1997),
which included the AFRP’s enhanced flow prescriptions (Table 4).  In the Restoration Project
Draft EIS/EIR, the No-Dam Removal Alternative represents a lower-cost restoration approach
that would not include removal of diversion dams, higher levels of lost hydroelectric power
production, and other cost-invoking provisions and funding for additional environmental
enhancements and water management (Table 3).

Six-Dam Removal Alternative
The Six-Dam Removal Alternative was developed in response to recommendations from the
public to remove Eagle Canyon Dam in addition to removal of those identified in the Five-Dam
Removal Alternative.  Removal of Eagle Canyon Dam was proposed primarily as a benefit to
anadromous fish migration.  All other facility modifications of the Five-Dam Removal Alternative
also would be included (Table 3).  The instream flow regime would follow BCWG prescript ions
(Table 4).
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Three-Dam Removal Alternative
The Three-Dam Removal Alternative was developed in response to habitat needs of the
endangered winter-run Chinook salmon.  NOAA Fisheries’ proposed recovery plan for
Sacramento River winter-run Chinook salmon (NMFS 1997b) identified Battle Creek as a stream
for potential recovery efforts through re-operation of the Hydroelectric Project, which could
provide sufficient cold water flows during summer months for winter-run spawning and rearing,
even during drought years.  The three dams that would be removed are the first  encountered by
migrating salmon on the North Fork (Wildcat and Eagle Canyon diversion dams) and South Fork
(Coleman Diversion Dam) Battle Creek (Table 3), and their removal was considered beneficial for
winter-run to gain access to spawning and rearing habitat upstream (USBR and SWRCB 2001). 
The Three-Dam Removal Alternative would adopt the AFRP enhanced flow regime (Table 4) and
a tailrace channel separator designed for normal creek flow conditions (50-year flood would
overtop and allow South Fork and North Fork water to mix) would help stabilize instream
conditions (Table 3).  Removal of Soap and Lower Ripley diversion dams is not included, but
water would be released from Asbury Dam on Baldwin Creek.

No Action Alternative
The No Action Alternative represents Hydroelectric Project facility operations consistent with the
existing FERC license, which expires in 2026.  The interim agreement and its provisions for
habitat benefits would no longer be in effect.  Minimum flow releases below diversion dams
would be 3 cfs on the North Fork and 5 cfs on the South Fork.  No fish passage and/or flow
provisions would exist for Ripley, Soap, or Baldwin Creeks.  Existing fish ladders would be
maintained and operated in accordance with existing FERC license requirements for the
Hydroelectric Project (USBR and SWRCB 2005b).

Alternatives Considered but Eliminated from Further Analysis
Following public review of the Draft EIS/EIR, the California Resources Agency and the
California Bay-Delta Authority Selection Panel requested that the Restoration Project compare
costs of the Proposed Action with three additional alternatives not considered in the Draft
EIS/EIR:  1) decommissioning of the entire Hydroelectric Project, including PG&E’s facilities
upstream of the natural fish passage barriers on Battle Creek; 2) decommissioning of all eight
diversion dams below the natural fish passage barriers on Battle Creek and its tributaries, but not
the water conveyance facilities or powerhouses; and 3) decommissioning of all eight hydroelectric
dams and appurtenant facilities below the natural fish passage barriers on Battle Creek, except the
two Volta powerhouses (USBR and SWRCB 2005a).  The last of these alternatives had been
considered during development of the Draft EIS/EIR, but was eliminated, as described above.

In response, the Project Management Team organized an independent cost review of these
alternatives.  The final cost analyses concluded that the Proposed Action would be less costly than
the second of the three alternatives (removing eight dams but not the water conveyance facilities
or powerhouses), with costs of $113 million vs. $116 million, respectively (USBR and SWRCB
2005a).  It was further estimated that the incremental habitat benefits of the second alternative
would be only marginally greater than the Proposed Action, the cost of replacement energy for
the second alternat ive would be excessive, and the Proposed Action would better achieve the
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project co-purpose of minimizing loss of energy produced by the Hydroelectric Project.  Lastly,
and maybe most importantly, the second alternative lacks support of a willing participant
(PG&E), as required by CALFED Program actions.  The Project Management Team subsequently
eliminated this alternative from further consideration.  Because the first and third of the additional
alternatives were significantly more costly than the Proposed Action, they also were eliminated
from further consideration (USBR and SWRCB 2005a).

BIOLOGICAL RESOURCES

Fisheries and Aquatic Resources
Aquatic habitats and species  
North Fork Battle Creek has runoff flows supplemented by large amounts of spring water that
emerge along its banks (USBR and SWRCB 2005b).  Both forks contain steadily flowing water
through deep, often shaded, gorges and maintain relatively high, cold flows, even during dry
seasons.  Each fork usually contains about 50% of total creek flow.  In winter, however, South
Fork Battle Creek may have as much as 75% of total flow, while North Fork Battle Creek flows
are more dominant in fall.

An important component of Battle Creek habitat is shaded riverine aquatic (SRA) cover, which is
defined as the unique, near shore aquatic area occurring at the interface between the stream and
adjacent woody riparian habitat (USFWS 1992).  Key att ributes of this aquatic area include the
adjacent bank composed of natural, eroding substrates, and riparian vegetation that overhangs
and/or protrudes into the water.  The water contains variable amounts of woody debris, such as
leaves, logs, branches, and roots, and often substantial detritus.  Much of the instream cover often
consists of dead woody debris that has fallen from overhanging riparian vegetation, but whole
trees that periodically become dislodged from adjacent banks often contribute to SRA cover.

The anadromous salmonid fishery in Battle Creek comprises four runs (spring-, fall-, late fall-,  and
winter-run) of Chinook salmon and steelhead.  Life history patterns and general timing of
Chinook salmon and steelhead runs in Battle Creek result in at least one life stage of each
Chinook salmon run and steelhead being present during each month of the year (Kier Associates
1999: Table 2).  Both naturally produced and hatchery raised anadromous salmonids exist in
Battle Creek.  Naturally produced fish include steelhead and all four runs of Chinook, whereas,
CNFH-produced fish include steelhead, fall-run Chinook salmon, and late fall-run Chinook
salmon.  The Pacific lamprey is the only other anadromous species known to occur in Battle
Creek, but its abundance and distribution in Battle Creek are unknown.  More-detailed
descriptions anadromous fish are provided below under Special Status Species.

At least 12 species of resident (non-anadromous) fish occur in Battle Creek (Kier Associates
1999).  Of the 12 species, 8 are native to the Sacramento River Basin, including rainbow trout
(Oncorhynchus mykiss), pike minnow (Ptychocheilus grandis), Sacramento sucker (Catostomus
occidentalis), California roach (Hesperoleucus symmetricus), riffle sculpin (Cottus gulosus),
speckled dace (Rhinichthys osculus), hardhead (Mylopharodon conocephalus), three-spine
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stickleback (Gasterosteus aculeatus), and tule perch (Hysterocarpus traski).  Four of the species
were introduced into the Sacramento River basin, including brown trout (Salmo trutta),
smallmouth bass (Micropterus dolomieui), green sunfish (Lepomis cyanellus), and golden shiner
(Notemigonus crysoleucas).  Other important aquatic organisms include benthic
macroinvertebrates and periphyton.

Existing conditions
Hydroelectric power development and hatchery operations on Battle Creek  have affected annual
runs of naturally produced Chinook salmon and steelhead (Kier Associates 1999).  Inadequate
instream flows and impaired fish passage are the primary factors.  Inadequate instream flows can
result in warming of water, which is harmful to fish populations when temperatures exceed
biological tolerances.  Inadequate instream flows also result in less wetted area in the stream
channel and, thus, reduced quantity of habitat.

Fish passage is affected primarily by presence of Hydroelectric Project diversion dams with
inadequate fish ladders, which can block or inhibit fish from passing upstream, and unscreened
intakes, which can entrain rearing and downstream-migrating juvenile fish into Hydroelectric
Project canals.  Impaired passage over natural barriers in the stream channel can occur during
periods of low instream flow resulting from Hydroelectric Project diversions.

Planned and unplanned outages of the Hydroelectric Project’s conveyance facilities and
powerhouses, generally due to changes in power generation at powerhouses, emergency
powerhouse shutdowns, and powerhouse and canal maintenance, require that  water from the
conveyance system be released into Battle Creek (Kier Associates 1999).  These releases and their
subsequent terminat ion produce unnaturally rapid fluctuations in instream flows, resulting in
wetted area and water temperatures changes that can be detrimental to some lifestages of
anadromous fish (USBR and SWRCB 2005b).  Moreover, t ransfer of North Fork water to the
South Fork for hydroelectric power generation results in abnormal mixing of North Fork and
South Fork water.  Mixing of waters from North Fork and South Fork Battle Creek is thought to
confound olfactory cues and water temperature gradients, which lead migrating adult fish to
improper spawning areas (i.e., false attraction).  False attraction increases the risk of unsuccessful
or less successful reproduction (USBR and SWRCB 2005b).

It is likely that resident fish species also have been affected by disrupted ecosystem processes
within Battle Creek, such as reductions and fluctuations in instream flow (USBR 1998), changes
in temperature regimes, entrainment of fish into the Hydroelectric Project canals, and disruption
of fish movements caused by dams.

In consideration of the unique aquatic habitat conditions of Battle Creek and the creek’s high
ecological value for fall- and late fall-run Chinook salmon,2 the Service has designated Battle
Creek riverine habitat as Resource Category 2.
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Upland Resources
Upland habitats and species
Upland habitats common to the project area comprise native and naturalized habitats including
annual grassland, mixed chaparral, live oak woodland, blue oak woodland/savanna, gray pine/oak
woodland, westside ponderosa pine (Table 6).  The following descript ions of upland habitats and
wildlife observed on the project area, or typically associated with these habitats in this part of the
Sierra Nevada foothills, is derived primarily from field surveys conducted from 2000 to 2002
(JSA 2001a, 2001b, 2001c; JSA 2002a, 2002b).  Data are provided for sites where restoration
activities would occur, as well as sites where mitigation measures would be implemented.

Annual grassland.  Annual grassland is the most common plant community on the project area and
comprises mostly nonnative annual grass species, such as bromes (Bromus spp.), annual fescues
(Festuca spp.), and Italian rye-grass (Lolium multiflorum). Nonnative forbs include filarees
(Erodium sp.), yellow star-thistle (Centaurea solstitialis), and prickly lettuce (Lactuca serriola). 
Native forbs include (goldfields (Lasthenia spp), yellowcarpet (Blennosperma nanum), and
popcorn-flower (plagiobothrys sp).  Annual grassland provides habitat primarily for relatively
common wildlife species, such as the gopher snake (Pituophis melanoleucus), western fence
lizard (Sceloporus occidentalis), western king bird (Tyranus verticalis), horned lark (Eremophilia
alpestris), red-tailed hawk (Buteo jamaicensis), California vole (Microtus californicus), and
black-tailed deer (Odocoileus hemionus). Annual grassland is abundant on the project area and is
associated with mostly common wildlife species, but also provides important habitat to native
species using or requiring open space, such as raptors, horned lark, and California vole);
therefore, the Service has designated annual grassland as Resource Category 3.

Mixed chaparral.  Mixed chaparral also  is common on the project area and comprises primarily
broad-leaved, sclerophyll shrubs, such as buckbrush (Ceanothus cuneatus), manzanita
(Arctostaphylos spp.), and coffeeberry (Rhamnus tomentella).  Typical wildlife of mixed chaparral
include the gopher snake, western fence lizard, California quail (Callipepla californica), spotted
towhee (Pipilo maculatus), lesser goldfinch (Carduelis psaltria), black-tailed deer, and gray fox
(Urocyon cinereoargenteus).  Neotropical migrant birds include the western tanager (Piranga
ludoviciana) and orange-crowned warbler (Vermivora ruficapilla), among others.  Mixed
chaparral is relatively abundant on the project area and is associated with many common wildlife
species, but also provides habitat to important native species, such as neotropical migrant birds;
therefore, the Service has designated mixed chaparral as Resource Category 3.

Live oak woodland.  Live oak woodland is common on the project area, primarily in canyons and
valley bottoms near streams.  Predominant plant species are canyon and interior live oak (Quercus
chrysolepis and Q. wislizenii) with other species, such as California bay (Umbellularia
californica), buckeye (Aesculus californica), and black oak (Q. kelloggii), also usually present. 
Wildlife inhabiting live oak woodland include the western rattlesnake, northern alligator lizard
(Gerrhonotus coeruleus), American kestrel (Falco sparverius), western screech owl (Otus
kennicottii), California towhee (P. crissalis), ringtail (Bassariscus astutus), and bobcat (Lynx
rufus).  Neotropical migrant birds include Pacific-slope flycatcher (Empidonax difficilis),
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Table 6.  Plant communities and associated wildlife habitats observed at project restoration sites1 (JSA 2001a) and mitigation sites2 of
the Battle Creek Salmon and Steelhead Restoration Project (USBR and SWRCB 2005a).

Annual

Grassland

Mixed

Chaparral

Live Oak

Woodland

Blue Oak

Woodland/

Savanna

Grey

Pine/Oak

Woodland

Westside

Ponderosa

Pine Forest

Emergent

Wetland

Seasonal

Wetland

Emergent

Scrub

Wetland

Groundwater

Seep

Riparian

Forest/

Riparian

Scrub

Restoration Sites

North Battle Creek

Feeder Diversion Dam

X X X X

Eagle Canyon 

Diversion Dam

X X X X X

Wildcat Diversion Dam/

Wildcat Pipeline

X X X X X

Coleman Diver sion

Dam/ Inskip

Powerhouse

X X X X X X

Lower Ripley  Creek

Feeder

X

Inskip Diversion Dam/

South Powerhouse

X X X X X X

Soap Creek Feeder X X X

South Diversion Dam X X X X

South Battle Creek

Canal

X X X X X

(continued on next page)
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Annual

Grassland

Mixed

Chaparral

Live Oak

Woodland

Blue Oak

Woodland/

Savanna

Grey

Pine/Oak

Woodland

Westside

Ponderosa

Pine Forest

Emergent

Wetland

Seasonal

Wetland

Emergent

Scrub

Wetland

Groundwater

Seep

Riparian

Forest/

Riparian

Scrub

Mitigation Sites

Jeffcoat East/West Units

of Mount Lassen Trout

Farms

X X X X X X X

Willow Springs Uni t of

Mount Lassen Trout

Farms

X X X

Asbury Diversion Dam

at Darrah Spring State

Fish Hatchery

X X X

1 Sites on which construction would occur for purposes of salmon and steelhead restoration.
2 Sites that would be affected by mitigative measures proposed to minimize potential for spread of fish pathogens and reduced water quality that could result from increased

salmon and steelhead populations enabled by the Restoration Project.
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blue-gray gnatcatcher (Polioptila caerulea), and lazuli bunting (Passerina amoena).  Acorns
produced by oaks are a major food source for many wildlife species, such as the California quail,
wild turkey (Meleagris gallopavo), acorn woodpecker (Melanerpes formicivorus), and western
gray squirrel (Sciurus griseus) (McDonald 1988).  Because live oaks are slow growing and long
lived, are often associated with ecologically valuable riparian woodland in canyon corridors,  and
acorns are an important food for many wildlife species, the Service has designated this habitat as
Resource Category 2.

Blue oak woodland/savanna.  Blue oak woodland/savanna occurs on the project area where soils
are relatively thin and rocky.  This type is composed predominantly of blue oaks (Q. douglasii). 
Shrubs are generally lacking except for occasional chaparral species.  Representative wildlife
species include the gopher snake, western fence lizard, barn owl (Tyto alba), greater roadrunner
(Geococcyx californicus), white-breasted nuthatch (Sitta carolinensis), ringtail, and coyote
(Canis latrans).  Neotropical migrant birds include ash-throated flycatcher (Myiarchis
cinerascens), blue-gray gnatcatcher, and orange-crowned warbler.  As in live oak woodland,
several wildlife species in blue oak woodland benefit from acorns as a food source (Schoenherr
1992:95), including the acorn woodpecker, wild turkey, western scrub jay (Alphelocoma
californica), and western gray squirrel.  Because blue oak is a slow growing, long lived species
and is not regenerating in many parts of its range (Schoenherr 1992:95-96), and acorns are an
important food for many wildlife species, the Service has designated this habitat as Resource
Category 2.

Gray pine/oak woodland.  Gray pine/oak woodland is common on the project area and comprises
primarily a mixture of blue oak and gray pine (Pinus sabiniani) with inclusions of mixed chaparral
as understory.  Gray pine/oak woodland transitions into blue oak woodland at lower elevations
and westside ponderosa pine forest at higher elevations and, consequently, wildlife species
inhabiting gray pine/oak woodland resemble those found in the other two habitats.  Because of the
blue oak component of gray pine/oak woodland and the associated biological values of oaks, as
described above for oak habitats, the Service has designated this habitat as Resource Category 2.

Westside ponderosa pine forest.  Westside ponderosa pine forest occurs at higher elevations in the
southern end of the project area.  This habitat comprises primarily ponderosa pine with lesser
amounts of incense cedar, black oak, and canyon live oak.  Associated shrub species may include
manzanita, live oak,  and coffeeberry.  Representative wildlife include the common kingsnake
(Lampropeltis getulus), California slender salamander (Batrachoseps attenuatus), sharp-shinned
hawk (Accipiter striatus), northern pygmy owl (Glaucidium gnoma), hairy woodpecker (Picoides
villosus), deer mouse (Peromyscus maniculatus), racoon (Procyon lotor), and bobcat. 
Representative neotropical migrant birds include olive-sided flycatcher (Contopus cooperi),
warbling vireo (Vireo gilvus), and western tanager (Piranga ludoviciana).  Because westside
ponderosa pine forest is common in the region, provides moderate biological values, and is not
particularly difficult to regenerate or slow to mature compared to oak habitats, the Service has
designated this habitat as Resource Category 3.
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Existing conditions
Upland resources in the Restoration Project area appear to be in relatively good condition. 
Predominance of private land and steep terrain have helped minimize land development and
existing land uses have had less impact in the Battle Creek watershed than in other watersheds
(Kier Associates1999).  Hydroelectric power development  has affected upland resources litt le
since development of the hydroelectric facilities.  Most effects on upland habitat probably are
derived from land uses such as livestock grazing and timber cutting.

Wetland Resources
Wetland habitats and species
Wetlands on the Restoration Project area include emergent wetland, seasonal wetland, emergent
scrub wetland, groundwater seep, and riparian forest/riparian scrub3 (Table 6).  The following
descriptions of wetland habitats and wildlife observed on the project area, or typically associated
with these habitats in this part of the Sierra Nevada foothills, are derived primarily from field
surveys and reports contracted by Reclamation (JSA 2001a, 2001b, 2001c).

Emergent wetland.  Emergent wetlands on the project area are characterized primarily by
perennial, herbaceous hydrophytes, such as narrow-leaved cattail (Typha angustifolia), Pacific
rush (Juncus effusus), tall cyperus (Cyperus eragrostis), and monkeyflower (Mimulus guttatus). 
Shrubs are less common, but may include sandbar willow (Salix exigua) and Himalayan
blackberry (Rubus discolor).  Emergent wetlands in the region are particularly important habitat
for amphibians and water associated reptiles, such as California newt (Taricha torosa), Sierra
Nevada salamander (Ensatina eschscholtzi), northwestern pond turtle (Clemmys marmorata
marmorata), and garter snakes (Thamnophis spp.).  Wetland associated birds include great blue
heron (Ardea herodias), great egret (Ardea alba), various ducks and geese (Anatidae), greater
yellowlegs (Tringa melanoleuca), and common snipe (Gallinago gallinago).  Many mammals use
emergent wetlands for foraging and drinking water.  Because emergent wetlands provide essential
habitat for a large diversity of wildlife species, are relatively scarce on the project area, and are
generally declining in abundance in California, the Service has designated this habitat as Resource
Category 2.

Seasonal wetland.  Seasonal wetlands on the project area result from short durat ion ponding
sufficient to support  hydrophytic plants, and generally occur at the margins of drainages, roads,
and groundwater seeps.  Associated plant species include Italian ryegrass (Lolium multiflorum),
hyssop loosestrife (Lythrum hyssopifolium), and sedges (Carex spp.).  The assemblage of wildlife
species associated with seasonal wetlands is similar to that associated with emergent wetlands. 
Because seasonal wetlands provide essential habitat for a large diversity of wildlife species, are
relatively scarce on the project area, and are generally declining in abundance in California, the
Service has designated this habitat as Resource Category 2.
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Emergent scrub wetland.  Emergent scrub wetlands on the project area comprise plant species
similar to those occurring in emergent wetlands, but with a large proportion of shrub species, such
as willows (Salix spp.) and white alder (Alnus rhombifolia).  Characteristic wildlife species are
similar to those described for emergent and seasonal wetlands.  Because emergent scrub wetlands
provide essential habitat for a large diversity of wildlife species, are relatively scarce on the
project area, and are generally declining in abundance in California, the Service has designated this
habitat as Resource Category 2.

Groundwater seep.  This wetland type is associated with steep canyons and slopes, and is
characterized by saturated soils, especially early in the plant growing season.  Predominant plants
are annual and perennial hydrophytes, such as sedges, hyssop loosestrife, monkeyflower,
watercress (Rorripa nasturtium-aquatica), Tinker’s-penny (Hypericum anagalloides), and
Bryophytes.  Representative wildlife are similar to those described for the other wetland types. 
Because groundwater seeps provide essential habitat for a large diversity of wildlife species, and
are relatively scarce on the project area, the Service has designated this habitat as Resource
Category 2.

Riparian forest and scrub.  Riparian forest and scrub habitats occur along edges of Battle Creek,
Ripley Creek, Soap Creek, several unnamed drainages, and within some emergent wetlands.  Plant
overstory species comprised by riparian forest and scrub include California bay, white alder, big-
leaf maple (Acer macrophyllum), white mulberry (Morus alba), Pacific yew (Taxus brevifolia),
and Oregon ash (Fraxinus latifolia). Understory species include poison oak (Toxicodendron
diversilobum), western spicebush (Calycanthus occidentalis), dogwood (Cornus sessilis), and
willow.  Riparian forest and scrub often forms a mosaic with live oak woodland, and on broader
floodplains, valley oak (Quercus lobata) and sycamore (Platanus racemosa) trees tend to
predominate.

Riparian forest and scrub are two of the most valuable habitats on the project area.  Riparian areas
provide food, water, and shade for resident species of wildlife as well as other species associated
with adjacent habitats.  The multiple layers of riparian vegetation in association with edges of
adjacent plant communities create a diverse physical structure that provides cover for a diversity
of amphibians, reptiles, birds, and mammals, including the Pacific chorus frog (Hyla regilla),
foothill yellow-legged frog (Rana boylei), aquatic garter snake (Thamnophis couchi),
northwestern pond turtle, downy woodpecker (Picoides pubescens), black phoebe (Sayornis
nigricans), brush rabbit (Silvilagus bachmani), gray fox, and bobcat.  Riparian forest and scrub
provide important habitat for several species of neotropical migrant birds, such as the osprey
(Pandion haliaetus), golden eagle (Aquila chrysaetos), sharp-shinned hawk, belted kingfisher
(Ceryle alcyon), Wilson's warbler (Wilsonia pusilla), yellow-breasted chat (Icteria virens), and
black-headed grosbeak (Pheucticus melanocephalus), and special status (Service Species of
Concern) bats (Attachment C: Table 1).  Riparian communities also funct ion as dispersal and
migration corridors for many wildlife species.  Because riparian forest and scrub provide essential
habitat for a large diversity of wildlife species, including neotropical migrant birds and special
status bats, provide movement corridors for wildlife, and are generally declining in abundance in
California, the Service has designated this habitat as Resource Category 2.
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SRA cover, as described above for Fisheries and Aquatic Resources, is also important for
amphibians and terrestrial wildlife that use riparian and stream edge habitat.  This near shore
aquatic area occurring at the stream-riparian habitat interface provides valuable resources, such as
high quality food and cover (USFWS 1992).  The amount of SRA cover present on Battle Creek
is unknown, as it has not been inventoried.  But because of the relatively small width of Battle
Creek compared to the size of adjacent riparian vegetation, a high proportion of Battle Creek
could probably be considered SRA cover.

Existing conditions
Wetland resources in the Restoration Project area appear to be in relatively good condition. 
Predominance of private land and steep terrain have helped minimize land development and
existing land uses have had less impact in the Battle Creek watershed than in other watersheds
(Kier Associates 1999).  Hydroelectric power development has affected wetland resources
adjacent to some portions of Battle Creek through reduced minimum instream flows and
operation of hydroelectric power facilities; however, the extent to which wetland habitats and
species and aquatic organisms, other than fish, may be affected is not well understood in the
Restoration Project area.

Reducing instream flow results in warming of water, which is harmful to wetland and aquatic
organisms, such as macroinvertebrates and amphibians, if temperatures exceed biological
tolerances.  Less wet ted area in the stream channel also can reduce quantity of aquatic and
adjacent wetland and near-shore habitat used by these organisms.  Reduced instream flow can
affect physical processes, such as routing of sediment that is important for re-establishment of
riparian vegetation and maintenance of subsurface water levels that sustain riparian vegetation. 
Although fine sediment eventually is flushed downstream under existing conditions, diversion
dams function as sediment traps and can affect rates and timing of sediment deposition. 
Maintenance of subsurface water levels are important for determining extent and growth rates of 
riparian vegetation.  Higher levels of subsurface water can be expected to support riparian
vegetation farther up-slope of the stream channel.  In addition, rates of instream flow can
correlate with growth of riparian vegetation (Stromberg and Patton 1990).

As described above for fisheries and aquatic resources, planned and unplanned outages of the
Hydroelectric Project’s conveyance facilities and powerhouses produce unnaturally rapid
fluctuations in instream flows that can be detrimental to macroinvertebrates and amphibians.  To
some extent the natural hydrograph creates seasonally transitory habitat, but habitat use pat terns
by amphibians have evolved with the relatively predictable seasonal changes in hydrology, and the
rate at which these types of flows change is generally slower than the ramping rate controlled by
the dams.  During an outage, rapid increases in flow can temporarily increase water turbidity and
displace riparian organisms that cannot respond quickly to changes in water elevation (Kier
Associates 1999).  Transitory habitat created along edges of the stream channel during an outage
may remain wet long enough to be colonized by macroinvertebrates and amphibians, but when
outages end, recession of flow may de-water eggs of these organisms and may not be slow
enough to allow early amphibian life stages (e.g., tadpoles) or sessile macroinvertebrates to follow
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the receding water back to the normally wetted part of the stream.  Fluctuation in water
temperature also can be detrimental to early lifestages of macroinvertebrates and amphibians.

Special Status Species
Observed Species and their status
Four runs of Chinook salmon and the steelhead compose the anadromous salmonid fishery in
Battle Creek.  Because these fish are the target of the Restoration Project, basic life history
information is provided below.  More-detailed life history patterns and the general timing of
Chinook salmon and steelhead runs in Battle Creek are described in the Restoration Project ASIP,
which serves the purpose of a Biological Assessment for consultation under section 7 of the ESA.

Winter-run Chinook salmon.   Abundance of winter-run Chinook salmon in the Sacramento River
basin has declined markedly from historical numbers.  Estimated escapement ranged from
approximately 45,000 in the late 1960s to a few hundred in the early 1990s (USFWS 2001a). 
Since the mid-1990s, winter-run Chinook salmon populations have increased to around 3,000. 
Although occurrences of naturally produced winter-run Chinook salmon in Batt le Creek have
been reported (Rutter 1902, 1903; DFG 1965; USFWS 1987), present numbers in Battle Creek
are unknown.  Spawning and rearing currently occurs primarily in the Sacramento River.

The Sacramento River winter-run chinook salmon was state-listed as endangered on September
22, 1989, and federally listed as endangered on January 4, 1994.  Designated critical habitat does
not include Battle Creek, but Battle Creek is the only stream in which the winter-run chinook
salmon recovery plan (NMFS 1997b) recommends efforts to establish a self-sustaining
population.

Spring-run Chinook salmon.  Spring-run Chinook salmon were once the predominant run in the
Central Valley, but has declined dramatically from historical numbers (USFWS 2001a).  Declines
during 1950s are estimated at 90% compared to the period between 1916 and 1947.  Estimated
escapement in the Sacramento River basin ranged from 3,000 to more than 31,000 adults between
1987 and 1999, averaging 11,155.  Sporadic counts of spring-run Chinook salmon, beginning in
the 1940s, indicate that a relatively large population once was present in Battle Creek (DFG
1998).  Estimates from recent years have ranged between 50 and 100 spring-run Chinook
(USFWS 2002b).  The Central Valley spring-run Chinook salmon was state-listed as threatened
on February 5, 1999, and federally listed as threatened on September 16, 1999.

USFWS monitoring on the mainstem Battle Creek and North and South Forks of Battle Creek
below the closed fish ladders (Eagle Canyon and Coleman diversion dams, respectively), during
July through September, 2001, found 68% of holding Chinook salmon in the South Fork and 32%
in the mainstem Battle Creek (USFWS 2002b).  No Chinook salmon were found holding in the
North Fork, but it was uncertain whether Chinook salmon observed in the South Fork were natal
to the South Fork or were falsely attracted to the predominantly North Fork water, which had
been re-directed into the South Fork for substantial periods to generate electrical power, leaving
remaining North Fork flows low.  During March through October, 2001, surveys found 75% of
chinook redds were located in the North and South Forks (USFWS 2002b).  Most redds in the
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South Fork were close to Coleman Diversion Dam, whereas, redds in the North Fork were
between Wildcat and Eagle Canyon diversion dams.

Steelhead.  Abundance of steelhead in the Sacramento River basin has declined significantly since
the 1950s.  The estimated steelhead run was about 40,000 fish in the early 1960s (Hallock et al.
1961).  Estimated escapement ranged from approximately 15,000 in the late 1960s to none
recorded the early 1990s (USFWS 2001a).  A reliable estimate for present-day numbers of
steelhead in the Sacramento River is not available (USFWS 2001a), but a rough estimate in 1996
was less than 10,000 fish (McEwan and Jackson 1996).  Steelhead are believed to have
historically inhabited Battle Creek, but historical estimates of steelhead runs in Battle Creek do
not exist (USFWS 2001a).  The existing population of steelhead in Battle Creek comprises both
hatchery- and natural-origin fish.  Since 1996, large numbers of hatchery and (presumably)
naturally spawned steelhead adults have passed above the Coleman barrier weir to spawn
naturally.  The Central Valley steelhead was federally listed as threatened on May 19, 1998 (63
FR 13347); the steelhead is not State-listed.

Fall- and late fall-run Chinook salmon.  Abundance of fall-run chinook salmon in the Sacramento
River watershed is high compared to other runs of Chinook salmon and steelhead (USFWS
2001a).  Estimated numbers of fall-run Chinook salmon spawning in the Sacramento River
upstream of Red Bluff have ranged from nearly 257,000 in 1959 to around 4,800 in 1998.  During
the 30 years between 1970 and 1999, estimated numbers generally remained well above 20,000,
sometimes reaching more than 50,000 fish.  Fall-run Chinook salmon in Battle Creek originate
from both Coleman National Fish Hatchery and natural production occurring mainly downstream
of the Coleman barrier weir (USFWS 2001a).  

Since 1952, abundance of fall-run Chinook in Battle Creek fluctuated from less than 4,000 to
more than 160,000 fish, and has increased dramatically since the late 1970s.  Numbers of late
fall–run chinook salmon adults in the Sacramento River has ranged from more than 38,000 in the
late 1960s to as low as 48 fish in 1996, with increases to about 9,000 in 1998 and 1999 (Snider et
al. 1998, 1999; USFWS 2001a).  Late fall-run are generally considered to spawn in the mainstem
Sacramento River, but information is scarce regarding the abundance of naturally spawning late
fall-run in Battle Creek (USFWS 2001a).  The number of late fall-run spawning downstream of
the Coleman barrier weir is unknown, but is presumed to be small.  Numbers of adult late fall-run
returning to CNFH have increased from about 300 to over 7000 during the period between 1995
to 1999.

In 1999, NOAA Fisheries determined that listing the Central Valley fall-/late fall–run Chinook
salmon under the ESA was not warranted.  However, this Ecologically Significant Unit remains a
candidate for listing because it is unclear whether natural populations are self-sustaining and
various risk factors still exist.

Other special status species.  The Service provided Reclamation with an initial list of Federal
special status species that may occur in the project area dated April 26, 2000, pursuant to section
7(c) of the ESA.  These species included mammals, birds, amphibians, reptiles, invertebrates, and
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plants that are listed, or proposed to be listed, as endangered (E) or threatened (T) under the
ESA, or designated as candidates or Species of Concern.  A recent list is provided in Attachment
A.  Other special status species that may occur on the project area include those listed as
endangered or threatened under CESA, designated as Species of Special Concern, listed by the
California Native Plant Society, or identified as Fully Protected by the State.

Federally listed threatened and endangered species known to occur on the Restoration Project
area (JSA 2001a, 2001b; USFWS 2001a; JSA 2002a, 2002b) include:

• bald eagle (Haliaetus leucocephalus) (T)
• Central Valley steelhead (Oncorhynchus mykiss) (T)
• winter-run Chinook salmon (Oncorhynchus tshawytscha) (E)
• spring-run Chinook salmon  (Oncorhynchus tshawytscha) (T)

Federally listed threatened and endangered species that could exist on the Restoration Project
area, as inferred by the Service (Attachment A), but not observed during surveys (JSA 2001a,
2001b, 2002a) include:
 
• California red-legged frog (Rana aurora draytonii) (T)
• slender Orcutt grass (Orcuttia tenuis) (T)
• valley elderberry longhorn beetle (Desmocerus californicus dimorphus)

Federally listed species that occur downstream within the Sacramento River and Sacramento-San
Joaquin Delta that could be affected by altered hydrology in the Sacramento River include:

• delta smelt (Hypomesus transpacificus) (T)
• Sacramento splittail (Pogonichthys macrolepidotus) (T)

Federal candidates known to occur on the Restoration Project area are fall/late fall-run Chinook
salmon (Oncorhynchus tshawytscha) (USFWS 2001a).  Other species that are Federal species of
concern (SC), State endangered (SE), or State species of special concern (SSC) that were
observed on the Restoration Project area during surveys (JSA 2001a, 2001b, USBR and SWRCB
2005e) were:

• foothill yellow-legged frog (Rana boylii) (SC, SSC)
• northwestern pond turtle (Clemmys marmorata marmorata) (SC, SSC)
• black rail (Laterallus jamaicensis) (SC,ST)
• golden eagle (Aquila chrysaetos) (SSC)
• osprey (Pandion haliaetus) (SSC)
• Cooper’s hawk (Accipiter cooperii) (SSC)
• sharp-shinned hawk (Accipiter striatus) (SSC)
• American peregrine falcon (Falco peregrinus anatum) (SC, SE)
• Vaux’s swift (Chaetura vauxi) (SSC)
• little willow flycatcher (Empidonax traillii brewsteri) (SC, SE)
• yellow-breasted chat (Icteria virens) (SSC)
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Habitat for the federally threatened valley elderberry longhorn beetle, consisting of elderberry
(Sambucus spp.) shrubs with stems at least 1 inch in diameter at ground level, is known to occur
at several project sites.  No exit holes from valley elderberry longhorn beetles have been
confirmed on the Restoration Project area (USBR and SWRCB 2004, 2005e), but old exit holes
have been found in elderberry shrubs 0.7 mile east of Paynes Creek, approximately 5 miles away
from the Restoration Project area (CDFG 2003).  A few stems with possible exit holes were
found in two separate large clusters of elderberry shrubs located on the South Powerhouse
alternative access road, but the holes were old, and it was uncertain whether they were made by
emerging valley elderberry longhorn beetles, other wood-boring insects, or woodpeckers (USBR
and SWRCB 2004, 2005e).

Many bats were observed on the Restoration Project area during general wildlife and botanical
surveys (JSA 2001a, 2001b), but species could not be identified.  Bat surveys were conducted at
water diversion tunnels at Inskip and Eagle Canyon diversion dams and along the South Canal
(JSA 2002b).  The purpose was to ascertain the presence of hibernating bats and to assess the
potential suitability of these tunnels for use by bats.  The surveys identified an apparent big brown
bat hibernating inside Inskip Tunnel 3, about 100 feet from the entrance portal.  The following bat
species may occur on the project area, as inferred by the Service (Attachment A):

• pale Townsend’s big-eared bat (Plecotus townsendii pallescens) (SC, SSC)
• spotted bat (Euderma maculatum) (SC)
• fringed myotis bat (Myotis thysanodes) (SC)
• long-eared myotis bat (Myotis evotis) (SC)
• long-legged myotis bat (Myotis volans) (SC)
• small-footed myotis (Myotis ciliolabrum) (SC)
• Yuma myotis bat (Myotis yumanensis) (SC)
• pallid bat (Antrozous pallidus) (SSC)

The Coleman Diversion Dam/Inskip Powerhouse site was found to contain a population of
Ahart's paronychia, a California Native Plant Society (CNPS) List 1B species (rare, threatened, or
endangered in California or elsewhere) (Skinner and Pavlik 1994), during surveys in 2005 (USBR
and SWRCB 2005b).  Four species that are considered “plants of limited distribution,” or List 4
plants, by the CNPS were located on Restoration Project sites during field surveys in 2000: 
woolly meadowfoam (Limnanthes floccosa ssp. floccose), shield-bracted monkeyflower (Mimulus
glaucescens), depauperate milk-vetch (Astragalus pauperculus), and Bidwell’s knotweed
(Polygonum bidwelliae) (JSA 2001a, 2001b).  Although considered plants of limited distribution
by CNPS, they are locally common in the Restoration Project area.

Existing conditions
Special status species habitat in the Restoration Project area appear to be in relatively good
condition, with the exception of fisheries, as described above under Fisheries and Aquatic
Resources.  Habitat conditions for other special status species are described above under Upland
and Wetland Resources.  Habitat for the elderberry longhorn beetle at Restorat ion Project sites is
described in the Restoration Projects’s ASIP and ASIP Addendum (USBR and SWRCB 2005e).



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005 37

FUTURE CONDITIONS WITHOUT THE RESTORATION PROJECT

Fisheries and Aquatic Resources
Without the Restoration Project, fisheries and water quality conditions within the project area
during the near term would likely remain similar to those exist ing in the recent past prior to the
interim agreement for increased instream flows; i.e.,  interim agreement would no longer be in
effect  and minimum instream flows would continue per the current  FERC license (3 cfs
downstream of all North Fork Battle Creek diversions and 5 cfs downstream of all South Fork
Batt le Creek diversions).  These extremely low flows would continue to impair fish passage and
reduce habitat quality.

However, land use and habitat conversions resulting from subdivisions of land, increased public
use, water pollution, and wildfire are potential risks for fisheries and aquatic resources in the
future (Kier Associates 1999).  The project area lies within the transition zone of the Central
Valley, one of the fastest growing areas of the state.  It is estimated that by the year 2040, an
additional 1.6 million acres of agricultural land in this zone will be lost to outlying development
and growth (American Farmland Trust 1995).  Residential and commercial development in the
Manton area has exponentially increased in the last five years, a trend that is expected to continue
in the future.  Recreational development in seasonal camping, hunting, and fishing resorts is
expanding.  Creek-side properties are particularly attractive for human uses.

Analyses for risk of development  conducted by The Nature Conservancy concluded that Battle
Creek watershed properties were vulnerable.  However, habitat conservation opportunities in the
watershed are being assessed by the Battle Creek Watershed Conservancy and The Nature
Conservancy, which have a view for watershed conservation.  It is possible that future
conservation measures taken in the watershed would benefit fisheries and aquatic habitats, and
help offset pressures for environmentally adverse land uses.

Upland and Wetland Resources
Without the Restoration Project, conditions within the project area in the near term are likely to
remain similar to those presently existing.   Eventually, though, land uses described above for
Fisheries and Aquatic Resources could be detrimental to upland and wetland resources.  Habitat
fragmentation due to subdivisions or other development is a primary threat to this area.  Because
of the habitat conservation opportunities in the watershed being assessed by the Battle Creek
Watershed Conservancy and The Nature Conservancy, it is possible that future conservation
measures taken in the watershed would benefit wildlife and their habitats, and help offset
pressures for environmentally adverse land uses.

Special Status Species
Future conditions without the project for special status species are likely to be similar to
descriptions above for Fisheries and Aquatic Resources and Upland and Wetland Resources. 
Habitat areas with listed species present would have some protections under the ESA, but some
degradation would be expected due to development pressures.  It is possible that future
conservation measures taken in the watershed by conservation organizations would benefit these
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species.  Precise future conditions without the Restoration Project for listed fish are difficult to
estimate, as measures that might be taken toward recovery of listed Chinook salmon and steelhead
are unknown at this time.

FUTURE CONDITIONS WITH THE RESTORATION PROJECT 

Fisheries and Aquatic Resources
The following assessment assumes baseline instream flow conditions would be equivalent to those
under the existing FERC license (i.e., without the interim agreement), which represents the NEPA
baseline (future without the project).  Because the purpose of the Restoration Project is to
enhance and restore anadromous fish habitat, the effects on aquatic habitat and fisheries due to the
Restoration Project would largely be beneficial.  However, incidental temporary and permanent
impacts4 to the aquatic ecosystem also would occur during construction.  The Restoration
Project’s Final EIS/EIR provides more-detailed descriptions of benefits to fisheries and aquatic
resources that could result from implementing each of the four Restoration Project alternatives. 
The Restoration Project’s, ASIP and ASIP Addendum provide further discussion on effects
relative to the No Action Alternative and the Proposed Action.

Environmental benefits
A fundamental component of the Restoration Project is the provision of increased instream flows
in Battle Creek and its Soap Creek, lower Ripley Creek, and Baldwin Creek tributaries.  The
instream flow component is provided through increased releases at Hydroelectric Project
diversions (i.e., amount of instream flow diverted into the Hydroelectric Project water conveyance
system is reduced, leaving more flows in natural creek channels) and releases of spring water that
is normally collected and diverted into Hydroelectric Project canals.  The amounts of flow
released below dams would depend on flow prescriptions, availability of flows above the dams,
and capacity of diversions.  Figure 2 exemplifies effects of flow availability and diversion capacity
on June flow releases at Inskip Diversion Dam.  Increased instream flows should provide greater
habitat area, improved water temperatures, more food production and, coupled with other
structural measures of the Restorat ion Project, should facilitate fish passage for adult and juvenile
anadromous fish.  Implementation of the wide array of restoration actions and achievement of the
broad range of environmental benefits would contribute toward ecosystem-level restorat ion.

Spawning and rearing habitat capacity.  Based on IFIM and PHABSIM data for Chinook salmon
and steelhead species-life stages (Thomas R. Payne and Associates 1998a), spawning and rearing
habitat capacities (increased quantity and quality) for winter-, spring-, and late fall-run Chinook
salmon and steelhead were modeled relative to minimum flow prescriptions of Restoration Project
alternatives (USBR and SWRCB 2005c: Appendix H).  Results generally indicate substantially
improved habitat capacities for spring-, winter-, and late fall-run Chinook salmon runs and 
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Figure 2.  Flow releases below Inskip Diversion Dam (USBR and SWRCB 2005c: Appendix J)
during June (90th percentile flow = 263 cfs) relative to flow availability (flow above dam) and
diversion capacity (220 cfs) under three flow prescriptions (FERC = 5 cfs, AFRP = 30 cfs,
BCWG = 40 cfs).  The lower parallelogram represents instream flows gained under the AFRP
prescription relative to FERC minimum requirements.  The upper parallelogram represents
additional flows gained under the BCWG prescription relative to AFRP flows.

steelhead under all action alternatives, compared to the No Action Alternative (USBR and
SWRCB 2005c: Appendix H) (fall-run Chinook salmon were not  modeled because current
management objectives at CNFH include blocking fall-run at the hatchery’s barrier weir). 
Increased spawning and rearing habitat capacities for salmon and steelhead would be expected to
provide for greater production of fry and juveniles and, ultimately, greater populations of adults.

These comparisons were based on minimum flow releases prescribed by each alternative and did
not consider contribution of natural runoff in the watershed to instream flow conditions.  In this
way, comparisons represented worst case (lowest) flows that would occur in the creek and
conditions that are controllable by Hydroelectric Project facilities.  During natural runoff events
that are uncontrollable (canals are full and diversion dams are spilling), instream habitat conditions
would be positively or negat ively affected, depending on the flow rate, timing of the event, and
species-life stage considered.  These effects would be the same under all alternatives.

Because accuracy of the multiple layers of input data and assumed habitat relationships associated
with the habitat modeling is uncertain, and unknown margins or error can be assumed exist,
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modeling results should be considered approximate.  Therefore, the small differences produced in
many cases among action alternatives for spawning and rearing habitat capacity are probably not
meaningfully different.  The primary conclusions from modeling spawning and rearing habitat
capacity should be that all restoration alternatives would provide considerable benefits compared
to the No Action Alternative and, otherwise, only clear differences (in consideration of potential
modeling error, a difference of 20% or more would be a conservative criterion) among action
alternatives should be considered meaningful.  This does not imply that no other differences exist
among alternatives, but that the model does not precisely quantify them.  Based on the 20%
difference criterion, modeling results indicated a spawning capacity advantage (about 32%
increased area) for steelhead under the Proposed Action and Six-Dam Removal Alternative
(BCWG flow prescription), primarily in the South Fork, compared to the No-Dam Removal and
Three-Dam Removal alternatives (AFRP flow prescription).

Flow-habitat relationships were not modeled for the Soap, Ripley, or Baldwin creek tributaries to
Batt le Creek, as IFIM data were not available.  However, under the Proposed Action and Six-
Dam Removal Alternative, flow releases in Soap, lower Ripley, and Baldwin creeks would
substantially increase spawning and rearing habitat capacities (especially for steelhead and resident
rainbow trout) in those creeks by providing at least 5-cfs releases in Baldwin Creek and all natural
flows (dams removed) in Soap and lower Ripley creeks.  Under the No Action and No-Dam
Removal alternatives, no flow releases would be required on any of these tributaries.  Under the
Three-Dam Removal Alternative, Baldwin Creek would get a 10-cfs flow downstream of Asbury
Dam, but no flows releases would be required on Soap or Ripley Creeks.

Fry and juvenile production.  Production of fry and juveniles relative to differences in monthly
temperature among Restoration Project alternatives was modeled for winter-, spring-, and late
fall-run Chinook salmon and steelhead (USBR and SWRCB 2005b).  Monthly temperature
estimates from this “Warming Model” were based on upstream temperatures in each reach,
assumed “equilibrium” temperatures, and the rate of flow in each reach (USBR and SWRCB
2005c: Appendix R).  In general, water temperature differences among the alternatives depend on
differences in Hydroelectric Project infrastructure and operations; such as minimum instream
flows; where, when, and how much water is diverted; releases of cold spring water; presence or
absence of powerhouse tailraces and their configurations; and degree of mixing of water from the
North and South forks of Battle Creek.  Cooler water temperatures are generally assumed to
provide for greater fry and juvenile numbers and, ultimately, greater populations of adults. 
Results generally indicated substantially improved fry and juvenile production for all salmon runs
and steelhead under all action alternatives, compared to the No Action Alternative (temperature
effects were not modeled for fall-run Chinook salmon because current management objectives at
CNFH include blocking fall-run at the hatchery’s barrier weir) (USBR and SWRCB 2005b).

As discussed above for Spawning and rearing habitat capacity, modeling results for fry and
juvenile production should be considered approximate, and perhaps only differences of 20% or
more among action alternatives should be considered meaningful.  Again, this does not imply that
no other differences exist among alternatives, but that the model does not precisely quantify them. 
Based on this rationale, the primary conclusions from modeling fry and juvenile production should
be that all of the restoration alternatives would provide considerable temperature benefits
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compared to the No Action Alternative and, otherwise, modeling results indicated two other clear
differences in temperature benefits: a fry production advantage (about 35% more fry) for
steelhead under the Proposed Action and Six-Dam Removal Alternative, primarily in the South
Fork, compared to the No-Dam Removal and Three-Dam Removal alternatives; and a juvenile
production advantage (about 36% more juveniles) for steelhead under the No-Dam Removal and
Three-Dam Removal alternatives, primarily in the South Fork, compared to the Proposed Action
and Six-Dam Removal Alternative.

In two other instances, differences among alternatives for fry and juvenile production approached
20%:  a spring-run fry production benefit (about 17% more fry) was predicted under the No-Dam
Removal Alternative (primarily on the South Fork) compared to the Proposed Action and Six-
Dam Removal Alternative; and a winter-run juvenile production benefit (about 17% more
juveniles) was predicted under the No-Dam Removal Alternative (primarily due to exceptionally
large numbers predicted on the Coleman reach) compared to the Proposed Action and Six-Dam
Removal Alternatives.  

However, the Warming Model used for fish production estimates does not account for inflows to
the South Fork from Soap and lower Ripley creeks, which are fed by cold water springs, and
should provide temperature benefits under the Proposed Action and Six-Dam Removal
Alternative.  Flows from Soap and lower Ripley creeks are not released under the No-Dam
Removal and Three-Dam Removal alternatives.  Moreover, the mechanism contributing cool
water benefits to the South Fork under the No-Dam Removal Alternative–inflow of colder North
Fork water at the South and Inskip powerhouse tailraces–also produces adverse effects for
migrating adult salmon and steelhead due to mixing of North Fork and South Fork water (i.e.,
false attraction).

SNTEMP modeling.  Distribution of water temperature affects quality of habitat  used by all life
stages of anadromous fish in Battle Creek and is influenced primarily by seasonal hydrology,
meteorological conditions, flow releases below diversion dams, and the diversion or release of
cold spring water where it enters the creek (USBR and SWRCB 2005c: Appendix K).  Water
temperatures in Battle Creek are sufficiently cool most of the year for steelhead and Chinook
salmon, but  warmer water temperatures may limit habitat  quality during the summer months
(June–September).  Using the SNTEMP model, water temperature in the different reaches of
Batt le Creek were compared between the Proposed Action and the No Action Alternative relative
to temperature tolerances of anadromous fish (USBR and SWRCB 2005c: Appendix K).

SNTEMP modeling indicated that increased flows released spring water under the Proposed
Action generally provided cooler water temperatures during summer months than under the No
Action Alternative, resulting in substantially increased spawning and rearing habitat for
anadromous fish.  This benefit was most apparent in the North Fork and in the South Fork
upstream of Inskip Diversion Dam.  Some stream locations (i.e., immediately downstream of the
Inskip and Coleman diversion dams) would be warmer under the Proposed Action because cool
North Fork water would no longer be discharged into the South Fork from the South and Inskip
powerhouses, respect ively, just upstream of the dams.  However,  these cooling effects under the
No Action Alternative are dependent on the powerhouses being operable.   Because the
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powerhouses experience outages and restarts at unpredictable t imes, substantial fluctuations in
water temperature occur that reduce habitat value for several miles downstream compared to
stable conditions under the Proposed Action.

Cold water refugia.  BCWG-derived flow prescriptions incorporated into the Proposed Action
and Six-Dam Removal Alternative include the release of cold spring water into Battle Creek at
Eagle Canyon on the North Fork, and Soap Creek and lower Ripley Creek tributaries to the South
Fork.  Instream flows provided downstream of Asbury Dam on Baldwin Creek (a tributary to the
mainstem Battle Creek) would contain spring water from Darrah Springs.  Release of cold spring
water into the natural stream channels provides cool water habitat refugia for winter- and spring-
run Chinook salmon holding in the creek during spring and summer.  Elevated summer water
temperature in holding areas of Battle Creek causes mortality of spring-run chinook salmon
(USFWS 1996).  The tributaries also should provide some spawning habitat, primarily for
steelhead, but also for Chinook salmon (USBR and SWRCB 2005b).

Spring water releases to Battle Creek would be especially beneficial for winter-run Chinook
salmon, as they originally were obligated to streams largely derived from cold-water springs
(USFWS 1963).  A restored winter-run population in Battle Creek would help spread the risk of
population declines in the Sacramento River basin, as the only other population of winter-run
occurs in the main stem Sacramento River downstream of Shasta Dam, where the risk of total
reproductive failure due to lethal water temperatures is at least 2 years out of 100, and risk of
partial reproductive failure is 1 year out of 10 (USBR 1991).

Spring water releases would also occur at Eagle Canyon and Baldwin Creek under the Three-
Dam Removal Alternative, but benefits would be less than the Proposed Action and Six-Dam
Removal Alternative, as Soap and lower Ripley creeks would not have instream flow releases. 
The No-Dam Removal Alternative would not provide any spring water releases or associated
benefits.

Fish passage–false attraction.  False attraction to South Fork Battle Creek due to the cross-basin
transfer of North Fork water to the South and Inskip powerhouses and subsequent discharge into
the South Fork channel would be addressed under the Proposed Action and Six- and Three-Dam
Removal alternatives.  Under the Proposed Action and Six-Dam Removal Alternative, a tailrace
connector tunnel at the South Powerhouse and tailrace connector at the Inskip Powerhouse
would direct powerhouse discharge into Inskip and Coleman canals, respectively, and largely keep
mixed North Fork and South Fork water from entering the South Fork channel.  Construction of
the penstock bypass pipeline/chute at the Inskip Powerhouse would largely keep mixed North
Fork and South Fork water from entering the South Fork channel during powerhouse outages. 
This would help prevent confounding of olfactory cues and water temperature gradients, which
help guide migrating adults to their natal habitat for spawning.

Migrating winter- and spring-run Chinook salmon returning to North Fork Battle Creek would
more likely be attracted into the South Fork after sensing North Fork water mixed with South
Fork water.  Maintaining the fidelity of fish natal to the North Fork should help ensure survival of
winter- and spring run Chinook salmon populations during adverse stream conditions elsewhere in
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the Sacramento River basin (USBR and SWRCB 2005b).  Guarding against false at traction might
prevent the South Fork from becoming a drain on winter- and spring-run Chinook salmon
populations produced in the North Fork, and the important North Fork drought refugia from
being under-seeded during a drought.

In addition, adult fish migrating upstream in the South Fork would less likely key on localized
zones of cooler water below powerhouse tailraces, arrest upstream movement  too early, and
spawn in these zones where planned or unplanned powerhouse outages, or other disruptions of
normal powerhouse discharges above these zones, could result in stream temperatures above the
maximum threshold for salmonid eggs or fry.  This potential miscue is important because the
natural cool water habitat needed to restore spring-run Chinook salmon and steelhead are located
at distant upstream reaches of the South Fork (USBR and SWRCB 2005b).  Uninterrupted
migration to the natural upstream spawning habitat facilitated by normal temperature gradients
could benefit the recovery of naturally producing spring-run Chinook salmon and steelhead
populations in South Fork Battle Creek.

Under the Three-Dam Removal Alternative, benefits to anadromous fish migration from reduced
mixing of North Fork and South Fork water would be the same as under the Proposed Action and
Six-Dam Removal Alternative for Inskip powerhouse discharge, as the same tailrace connector
would be constructed to the Coleman Canal.  However, because the penstock bypass at Inskip
powerhouse would not be constructed under the Three-Dam Removal Alternative, greater
potential for spill of North Fork water from the Inskip Canal through natural pathways into the
South Fork would exist, particularly during unplanned outages of the Inskip Powerhouse.  In
addition, the Three-Dam Removal Alternative would construct a tailrace separator channel
instead of a tailrace connector tunnel the South Powerhouse.  Because the separator channel
would be designed to function during normal flows, spillage of mixed North Fork and South Fork
water could occur during abnormally high flows.  The No-Dam Removal Alternative would not
provide any benefits with regard to false attraction.

Fish passage–natural barriers.  A key consideration used by the BCWG for establishing minimum
instream flow prescriptions was facilitat ion of upstream passage of adult anadromous fish beyond
natural barriers to preferred holding and spawning habitat  (Kier Associates 1999).  Any of the
action alternatives should provide improved passage past  natural barriers by adult salmon and
steelhead, and would be expected to increase survival and spawning success, leading to higher
production and population numbers, compared to the No Action Alternative.  A comparison
among Restoration Project alternatives (USBR and SWRCB 2005b: Table 4.1-7) indicated that
the Proposed Action and Six-Dam Removal Alternative (BCWG minimum flow prescription)
would provide better passage over natural barriers than the No-Dam Removal and Three-Dam
Removal alternatives (AFRP Minimum flow prescription).  The BCWG prescription provided
passage for greater proportions of the migration season or greater lengths of stream reaches
(Table 7).  In the absence of temporary higher flows during storms, passage over natural barriers
would be permitted at more locations, for more anadromous fish species/runs, and during more
months under the Proposed Action and Six-Dam Removal Alternatives.
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Table 7.  Benefit indices for adult  anadromous fish passage over natural barriers of North and
South Fork Bat tle Creek compared between BCWG and AFRP minimum flow regimes.1  Indices
are the product of proportion (decimal fraction) of adult migration season2 that passage is
available and miles of adult migration habitat available3 during minimum instream flow conditions.

            North Fork                               South Fork                     North/
South
Fork
Total
Index
Sum

Miles
Proportion 
of Season

 
Index Miles

Proportion 
of Season

 
Index

BCWG
     Steelhead 9.9 1.00 9.9 18.9 1.00 18.9 28.8

     Winter-Run
     Chinook

9.9 1.00 9.9 18.9 1.00 18.9 28.8

     Spring-Run
     Chinook

9.9 1.00 9.9 18.9 1.00 18.9 28.8

AFRP
     Steelhead 9.9 0.88 8.7 3.6 1.00 3.6 12.3

     Winter-Run
     Chinook

9.9 0.64 6.3 3.6 1.00 3.6 9.9

     Spring-Run
     Chinook

9.9 0.43 4.3 3.6 1.00 3.6 7.9

1BCWG min imum flow regime applies to Five Dam (Proposed Action) an d Six Dam Removal Al ternatives; AFRP
minimum flow regime applies to No Dam and Three Dam Removal Alternat ives.
2USBR and SWRCB 2003b: Table 4.1-1.
3USBR and SWRCB 2003b: Table 4.1-7.

Fish passage–upstream migration at diversion dams.  The Restoration Project addressed upstream
fish passage at Hydroelectric Project diversion dams with new state-of-the-art fish ladders.  In
cases where diversion dams would no longer be needed by the Hydroelectric Project because of
reduced diversions to increase instream flows, removal of dams would provide enhanced fish
passage.  Any of the action alternatives should provide much improved upstream passage past
diversion dams compared to the No Action Alternative as a result of diversion dam removal
and/or construction of new state-of-the-art fish ladders.  Improved adult fish passage would be
expected to permit better utilization of available spawning habitat, increased spawning success,
and ultimately, higher population levels of anadromous salmonids.

The conservative design approach to fish ladder design, coupled with the relatively low height of
dams, would be expected to provide high adult passage reliability.  The effective flow range of
new fish ladders would be at least 10 times that of existing ladders and, therefore, should provide
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much more efficient passage in terms of reduced delay, energy expenditure, and injury.  Although
only a relatively small area of stream is affected, fish ladders create a passage bot tleneck and
concentrate migrating fish into small areas; therefore, efficiency of new fish ladders also might
substantially reduce predation on migrating individuals compared to the No Action Alternative. 
Although fish ladders were conservatively designed to be state-of-the-art, fish ladder design, by
definition, still is an art, and each ladder design is unique and untested.  Some additional level of
delay, energy expenditure, and potential for injury or predation would still exist compared to dam
removal.  Therefore, removal of dams should be considered more reliable for fish passage, as the
obstacle would be removed altogether, eliminating any concern regarding ladder effectiveness.

Under the Proposed Action, removal of Wildcat, South, Soap Creek Feeder, Lower Ripley Creek
Feeder, and Coleman diversion dams coupled with construction of new fish ladders at  remaining
diversion dams should permit significantly improved upstream passage of adults to preferred
spawning habitat compared to the No Action Alternative.  Like all alternatives incorporating fish
ladders, deficiencies in effectiveness of any fish ladder design might be correctable through
adaptive management; however, only the Proposed Action provides funding sources for adaptive
management.  Additional differences among the action alternatives probably would be related only
to any relative passage efficiencies of removing or retaining diversion dams.  In this respect  the
Six-Dam Removal Alternative would be the most efficient for adult passage, followed by the Five-
Dam Removal Alternative, Three-Dam Removal Alternative, and No-Dam Removal Alternative.

Fish passage–downstream migration at diversion intakes.  The Restoration Project addressed
downstream fish passage at Hydroelectric Project diversion intakes with new state-of-the-art fish
screens.  In cases where diversions would no longer be needed by the Hydroelectric Project
because of reduced diversions to  increase instream flows, removal of diversion dams would
eliminate diversion intakes.  Any of the action alternatives should provide much improved
downstream passage past diversion intakes compared to the No Action Alternative as a result of
diversion removal and/or construction of new state-of-the-art fish screens.  Improved juvenile fish
passage would be expected to permit better utilization of available rearing habitat, increased
survival of juvenile fish, and ultimately, higher population levels of anadromous salmonids.

The conservative design approach to fish screen design and conformance to fish screen design
criteria established by NOAA Fisheries (NMFS 1997a) and CDFG (CDFG 1997) would be
expected to minimize entrainment and impingement of juveniles at diversions, and increase
reliability of safe passage.  Fish screens designed to automatically shut off the diversion whenever
the fish screen fails to meet design or performance criteria should further increase reliability of
safe passage.  Where dams and diversions are retained, construction of tailrace connectors would
reduce the volume of diverted water at intakes, thereby reducing the potential for entrainment and
impingement, while maintaining the same volume of flow within the Hydroelectric Project
conveyance system. 

Under the Proposed Action, removal of Wildcat, South, Soap Creek Feeder, Lower Ripley Creek
Feeder, and Coleman diversions coupled with construction of new fish screens at remaining
diversions should permit significantly improved downstream passage of juveniles compared to the
No Action Alternative.  Like all alternatives incorporat ing fish screens, deficiencies in
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effectiveness of any fish screen design might be correctable through adaptive management;
however, only the Proposed Action provides funding sources for monitoring and adaptive
management.

Aquatic habitat stability.  The Hydroelectric Project’s system of canals and/or powerhouses is
subject to planned and unplanned outages, during which time water that cannot be conveyed
through powerhouses or canals is released to the natural stream channel at any of a number of
spill outlets at the dams or along the canals (USBR and SWRCB 2005b).  Fluctuations in
transitory wetted habitat that is created during spills, then de-watered as conveyance returns to
normal, can adversely affect anadromous fish and other aquatic organisms (effects on
macroinvertebrates and other aquatic organisms are discussed below under Upland and Wetland
Resources).  For example, redds established in transitory habitat during wetted periods would
become de-watered when instream flows recede, and juvenile and adult fish that occupy this
habitat during wetted periods could become stranded if they are not able to follow receding water
back to the normally wetted habitat area.

The reduced occurrence and rapidity of instream flow fluctuations that  would occur under the
Proposed Action compared to the No Action Alternative, would be expected to benefit
anadromous fish and other fish species.  The proposed tailrace connector tunnel at South
Powerhouse and penstock bypass and tailrace connector at Inskip Powerhouse are designed to
reduce the potential for spills from the Hydroelectric Project conveyance system into Battle Creek
during planned and unplanned facility outages.  Rather than spill into the South Fork during a
powerhouse outage, the tailrace connector tunnel, penstock bypass,  and tailrace connector would
route water back into the canal system beyond the powerhouses reducing potential for flow
fluctuations in reaches below spill outlets.  Removal of South, Coleman, and Wildcat diversion
dams, where hydroelectric values would be marginal after minimum instream flows are met,
should further reduce instream flow fluctuations resulting from planned or unplanned outages of
diversions or canals associated with the dams (particularly South and Wildcat diversion dams).

Under the Six-Dam Removal Alternative, benefits of the penstock bypass and tailrace connectors
are the same as under the Proposed Action.  The Six-Dam Removal Alternative also would
provide the same benefits as the Proposed Action for reduced instream flow fluctuations due to
fewer canal outages, but with an added incremental benefit from removing Eagle Canyon Dam. 
The Three-Dam Removal Alternative would provide similar tailrace benefits as the Proposed
Action, except that the tailrace separator channel used in place of a tailrace connector tunnel at
the South Powerhouse would be prone to mixing into the South Fork during higher than normal
creek flows.  This alternative also would provide benefits of fewer canal outages with respect to
Wildcat, Eagle Canyon, and Coleman diversion dam removal, but would not provide reduced
canal outage benefits from removal of Soap and Lower Ripley diversion dams.  The No-Dam
removal Alternative would not provide any benefits from tailrace connectors or dam removal.

Ramping rates prescribed by the Restorat ion Project for altering instream flows during
Hydropower Project operations (0.1 ft/hr) would further benefit anadromous fish and other fish
species.  Under the No Action Alternative (present FERC license), there is no requirement for
rate of flow changes below the dams.  Juvenile and adult fish occupying transient  habitat during
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Hydroelectric Project outages might more easily follow receding waters back to the normally
wetted stream channel following the outages if the waters recede more slowly (Kier Associates
1999).  All action alternatives include the same prescribed ramping rates.

SRA cover.  Another potential ecosystem-level benefit of the Restoration Project  for fish and
aquatic resources is enhancement of  SRA cover along the edges of Battle Creek.  The amount of
SRA cover present on Battle Creek is unknown, as it has not been inventoried.  Riparian
vegetation that either overhangs or protrudes into the water; instream woody debris, such as
leaves, logs, branches and roots; and often substantial amounts of detritus provide high quality
food and cover for fish and other aquatic species (USFWS 1992).  Improved flow regimes that
are proposed under all action alternatives could enhance riparian vegetation, as described below
under Upland and Wetland Resources, and help enhance the extent and perpetuation of associated
SRA cover.

Relative enhancement of riparian habitat or SRA cover has not been evaluated among alternatives
for the Restorat ion Project, but because riparian vegetation is especially sensitive to changes in
minimum and maximum instream flows (Auble et al. 1994, cited in The Instream Flow Council
2002), it might be assumed that the higher minimum flows of the Proposed Action and Six-Dam
removal alternatives, particularly during the drier summer months, would provide greater SRA
cover benefits than the No-Dam Removal and Three-Dam Removal Alternatives in reaches of
Batt le Creek where AFRP and BCWG minimum flow regimes are most different, such as on the
South Fork and between North Battle Creek Feeder and Eagle Canyon Dam on the North Fork
(Table 4).

Adaptive management.  Because determining the effectiveness of Restoration Project actions
would require monitoring population levels and habitat use, and unanticipated factors could affect
fishery restorat ion results, the Restoration Project would implement adaptive management as a
tool to monitor initial results and refine actions being taken.  The use of adaptive management
should increase the probability that the Restoration Project would achieve its objectives.  For
example, effects of minimum flow prescriptions could be evaluated, and effectiveness of fish
screens and ladders could be monitored and structures modified, as necessary, to achieve desired
performance.  Monitoring also would provide information on population changes over time to
help ascertain success of restoration actions.  The Restorat ion Project has incorporated adaptive
management into all alternatives, but the Proposed Action has the unique advantage of having
acquired funding sources for implementing the AMP and acquiring additional flows, as needed. 
This advantage should increase certainty of restoration success compared to the other
alternatives.

The No-Dam, Six-Dam, and Three-Dam Removal alternatives also would include elements of
adaptive management consistent with the overarching principles of adaptive management set forth
by the CBDA Science Program.  However, unlike the Proposed Action, these other alternatives
would not include dedicated water rights, a water acquisition fund, or an adaptive management
fund (USBR and SWRCB 2005b).
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Adverse effects
All action alternatives are designed to benefit the stream ecosystem, including fisheries and
aquatic resources.  Appropriate mitigation measures incorporated into the actions would largely
avoid incidental adverse effects.  However, all of the action alternatives have a similar potential
for temporary, incidental adverse effects on fisheries and aquatic resources, such as increased
mortality or reduced reproductive success.

Temporary adverse effects may result from actions involving instream work, including streambank
modification, fish screen and ladder installation, and tailrace modifications.  Fish in all life stages
and other aquatic organisms would be subject to impacts of instream construction activities,
including cofferdam construction, form building and concrete pouring, stream channel alteration,
heavy equipment movements in the streambed, accidental spill of petroleum products, de-watering
and re-watering of work sites, blasting, and placement of dismantled dam debris into the stream
channel have potential for impacts.  Soils and sediment trapped behind dams would be disturbed
and temporarily degrade water quality through turbidity and sedimentation, including potential
siltation of salmonid spawning habitat downstream.

Construction of new roads and other earth moving activity adjacent to the creek also can induce
sedimentation.  Changes in stream hydrology due to removal or modification of diversion dams
and tailraces also may adversely alter sediment transport and deposition.  Eggs of fish and other
aquatic organisms may be adversely affected by shockwaves from blasting within or near the
stream channel.  Instream habitat structure, such as pools, riffles, and spawning gravel also may
be disturbed or altered in construction areas or from changes in stream hydrology caused by
removal or modification of water control structures.  Risks also exist for oil and grease discharges
into the creek from heavy equipment within the streambed.

Impacts to riparian habitats could also affect fish species.  In particular, SRA cover, which
provides valuable cover for fish and shade that can moderate water temperatures, would be lost
(the amount has not been estimated).   Also, wetland habitat associated with the stream channel,
which can provide similar wildlife benefits as SRA cover, also would be lost by a small amount. 
However, improved flow regimes that are proposed under all action alternatives should help
restore lost riparian and wetland habitat, and enhance riparian and wetland habitat that remains.

Increased populations of anadromous fish that  are expected to result from construction of the
Restoration Project could increase the incidence of common salmonid pathogens, such as
infectious hematopoietic necrosis virus (IHNV) in Battle Creek waters (USBR and SWRCB
2005a).  Because spring-fed water supplies for the Jeffcoat East/West and Willow Springs units of
Mount Lassen Trout Farms (MLTF) could be co-mingled with Battle Creek water seeping from
Hydroelectric Project conveyance canals, and water supplies for Darrah Springs State Fish
Hatchery could be exposed to anadromous fish in Baldwin Creek (a Battle Creek tributary),
IHNV and other salmonid pathogens could be transmitted to trout in both hatcheries.  Subsequent
plant ing of these hatchery trout into other waters outside of the Battle Creek watershed could
spread IHNV and other salmonid pathogens to fisheries residing in these waters.  Additionally, the
increased threat of IHNV to fish at MLTF and Darrah Springs State Fish Hatchery could reduce
the beneficial uses of waters within the Battle Creek watershed, as well as relatively uninfected
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waters outside of the Battle Creek watershed where the hatchery fish might be distributed. 
Aquaculture and support of cold water ecosystems are both beneficial uses of water protected by
the Central Valley Regional Water Quality Control Board’s Basin Plan (CVRWQCB 1998).

The Restoration Project’s Final EIS/EIR provides more-detailed descriptions of adverse impacts
to fisheries and aquatic resources that could result from implementing each of the four
Restoration Project alternatives.  The Restoration Project’s ASIP and ASIP Addendum provide
further discussion on effects relative to the No Action Alternative and the Proposed Action.

Upland and Wetland Resources
The following assessment  assumes baseline conditions would be equivalent to  those under the
existing FERC license (i.e., without the interim agreement), which represents the NEPA baseline
(future without the project).  Although the Restorat ion Project is designed to primarily benefit
anadromous fish and instream habitat, the ecosystem approach taken to develop restoration
actions should produce benefits for riparian vegetation and non-piscine animal species associated
with the stream and riparian corridor.  These expected benefits would be derived primarily from
higher instream flows, reduced unnatural fluctuations in instream flow, reduced entrainment of
nutrients into Hydroelectric Project canals, and conversion of decommissioned Hydroelectric
Project tunnels into new or enhanced bat habitat.  Because less instream flow would be diverted
under all action alternatives, the proposed flow regime would more closely resemble that of Battle
Creek’s natural, unimpaired hydrograph and should be better suited for the Battle Creek
ecosystem than that under the No Action Alternative (see Gore and Mead 2001).  However,
incidental temporary and permanent impacts to upland and wetland resources also would occur
during Restoration Project construction due to disturbance and removal of habitat.

Environmental benefits
Wetted habitat area.  The prescribed minimum instream flow releases under the Proposed Action
(BCWG flows) are 12 to  29 times greater in the North Fork and 8 to 17 t imes greater in the
South Fork,  depending on reach and time of year, compared to the No Action Alternative (FERC
license conditions).  Increased minimum flows would significantly increase the amount of wetted
habitat area available in the mainstem, North Fork, and South Fork Battle Creek (total of 175.3
acres for Five- and Six Dam Removal alternatives and 168.3 acres for No-Dam and Three-Dam
Removal alternatives, compared to 108.9 acres for the No Action Alternative) (USBR and
SWRCB 2005b: Table 4.1-10).

Other expected benefits to wetted habitats include increased flows in Baldwin Creek (at least 5
cfs) and re-watering of lower channel sections of Soap and Ripley creeks (under normal
conditions, all flows presently are diverted by the Hydroelectric Project).  Additionally, several
intermittent stream courses that are cut-off by the South Canal would be re-connected by
decommissioning of the canal.

Increased wetted habitat area should benefit species using aquatic habitat for foraging, cover, or
reproduction (e.g., northwestern pond turtle, foothill yellow-legged frog, and salamanders). 
Although not quantified, the affected areas of Soap, lower Ripley, and Baldwin creeks also would
substantially increase.  Greater wetted habitat area would be expected to provide greater
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production of periphyton and aquatic macroinvertebrates, which form the basis of the food chain
in stream ecosystems, and provide a primary food source for other species, such as turtles, frogs,
and salamanders.  Aquatic insects that metamorphose into aerial and terrestrial insects would
contribute to the food supply of insectivorous wildlife, such as birds and bats that forage in
riparian and adjacent habitats.  Farther up the food chain, wildlife species that prey on amphibians
and fish, such as green herons, common mergansers, bald eagles, osprey, racoons, and river otters
also would benefit from increased wetted habitat area.

The Six-Dam Removal Alternative (BCWG flows) would provide somewhat higher flows and
wetted habitat area downstream of the Eagle Canyon and Wildcat diversion dam sites and
mainstem compared to the Proposed Action, due to removal of Eagle Canyon Dam (USBR and
SWRCB 2005b: Table 4.1-10).  The Three-Dam Removal Alternative (AFRP flows) would have
less wetted area compared to the Proposed Action and Six-Dam Removal Alternative due to
smaller flow releases at  remaining diversion dams, and retainment of diversion dams on Soap and
lower Ripley creeks.  The No-Dam Removal Alternative (AFRP flows) also would generally have
less wetted area than the Proposed Action and Six-Dam Removal Alternative, except downstream
of Eagle Canyon and Wildcat diversion dams where it is higher during wet months (December
through April); diversion dams on Soap and lower Ripley creeks would not be removed.

Wetted habitat temperature.  Another potential benefit from increased flows under the Proposed
Action is cooler water temperatures in summer, which should be more similar to seasonal
temperatures in which species, such as amphibians and macroinvertebrates, evolved.  Like fish,
amphibians and macroinvertebrates can be adversely affected if water temperatures exceed their
biological tolerances, and more-natural temperature regimes are more likely to provide optimal
temperatures for these species’ life cycles.  All other action alternatives should also provide water
temperature benefits to these species; however, it would be difficult to estimate relative
temperature benefits among the alternatives, because temperature relationships for these species
are not necessarily the same as for fish, and data for non-piscine species are not available for
Battle Creek.

Wetted habitat stability.  The reduced occurrence and rapidity of instream flow fluctuations that
would occur under the Proposed Action compared to the No Action Alternative would be
expected to further benefit non-piscine species of the stream and riparian corridor.  Diverted
water that normally would be contained within the Hydroelectric Project system, would be
temporarily spilled or released into stream channels during canal or powerhouse outages. 
Resulting fluctuations of instream flow can adversely affect amphibians and macroinvertebrates
through changes in water temperature and wetted habitat area.  Spilled water from canals can
become warmed as it runs overland and, upon draining into the creek, can increase creek
temperatures to  harmful levels.  Alternating from spilling to normal conveyance can result in
temperature fluctuations in natural stream channels (USBR and SWRCB 2005b), and such
fluctuations can adversely affect macroinvertebrates (Gore and Mead 2001).  Fluctuations in
transitory wetted habitat that is created during spills, then de-watered as conveyance returns to
normal, can adversely affect immobile biota that occupy this habitat during the wetted periods
(e.g., sessile macroinvertebrates or eggs of macroinvertebrates and amphibians).
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The proposed South Powerhouse bypass tunnel and tailrace connectors at the South and Inskip
powerhouses are designed to reduce the potential for spills from the Hydroelectric Project
conveyance system into Battle Creek during planned and unplanned facility outages.  Rather than
spill into the South Fork during a powerhouse outage, the bypass tunnel and/or tailrace
connectors would route water back into the canal system beyond the powerhouses eliminating
cold water inflow and flow fluctuations in reaches below the spills.  Removal of South, Coleman,
and Wildcat diversion dams, due to marginal hydroelectric values, should further reduce instream
flow fluctuations resulting from planned or unplanned outages of diversions or canals associated
with the dams (particularly South and Wildcat diversion dams).

Under the Six-Dam Removal Alternative, benefits of tailrace connectors are the same as under the
Proposed Action.  The Six-Dam Removal Alternative would provide the same benefits as
Proposed Action for reduced instream flow fluctuations due to fewer canal outages, but with the
added incremental benefit from removing Eagle Canyon Dam.  The Three-Dam Removal
Alternative would provide similar tailrace connector benefits as the Proposed Action, except that
the tailrace separator channel at the South Powerhouse would be prone to spilling into the South
Fork during higher than normal flows.  This alternative also would provide benefits of fewer canal
outages with respect to Wildcat, Eagle Canyon, and Coleman diversion dam removal, but would
not provide reduced canal outage benefits from removal of Soap and Lower Ripley diversion
dams.  The No-Dam removal Alternative would not provide any benefits from tailrace connectors
or dam removal.

Ramping rates prescribed by the Restorat ion Project for altering instream flows during
Hydropower Project operat ions (0.1 ft/hr) would further benefit non-piscine species.   Under the
No Action Alternative (present FERC license), there is no requirement for rate of flow changes
downstream of the dams.  Rapid reduction of instream flows following a Hydroelectric Project
outage could strand or isolate juvenile fish in the stream channel (Kier Associates 1999) and,  by
extension, could also strand or isolate early lifestage amphibians that might have colonized
transitory habitat during temporary periods of higher flows.  Ramping down instream flows more
slowly when returning hydropower facilities to service following outages should help early
amphibian life stages follow declining water elevations back to the normally wetted channel and,
thereby, benefit amphibian populations downstream of dams, as well as populations of species that
prey on amphibians and fish (e.g., green herons, common mergansers, bald eagles, osprey,
racoons, and river otters).  All action alternatives include the same prescribed ramping rates.

Riparian vegetat ion.  Riparian ecosystems are maintained by groundwater and flood pulses
(Ewing 1978, cited in The Instream Flow Council 2002).  Therefore, improved flow regimes
proposed under all action alternatives could help enhance riparian vegetation, in general, and SRA
cover aquatic habitat, in particular, through improved geomorphological and ecological processes. 
Increased flows should help transport the fine sediments that riparian vegetation uses for seed
germination.  Also, potentially raised levels of ground water resulting from increased instream
flows could enhance growth of existing riparian vegetation, and enable a wider riparian vegetation
zone along Battle Creek to the benefit of wildlife species using the riparian zone.
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SRA cover, as described above under Biological Resources-Fisheries and Aquatic Resources, is
also important for amphibians and terrestrial wildlife that use riparian and stream edge habitat. 
This near shore aquatic area occurring at  the stream-riparian habitat interface provides valuable
resources, such as high quality food and cover (USFWS 1992).  The amount of SRA cover
present  on Battle Creek is unknown, as it has not been inventoried.  But because of the relatively
small width of Battle Creek compared to the size of adjacent riparian vegetation, a high
proportion of Battle Creek could probably be considered SRA cover.  Relative enhancement of
riparian habitat or SRA cover has not been evaluated among alternatives for the Restoration
Project, but because riparian vegetation is especially sensitive to changes in minimum and
maximum instream flows (Auble et al. 1994, cited in The Instream Flow Council 2002), it might
be assumed that the higher minimum flows of the Proposed Action and Six-Dam removal
alternatives, particularly during the drier summer months, would provide greater riparian habitat
benefits than the No-Dam Removal and Three-Dam Removal Alternatives in reaches of Battle
Creek where AFRP and BCWG flow regimes are most different. 

Enhanced bat habitat.  Many bats have been observed on the Restorat ion Project area and there is
potential for an estimated seven species (all are Species of Concern) to be present.  Creation or
enhancement of bat habitat and potential increases in abundance and diversity of bats on the
Project Area would help mitigate for potential adverse effects on bats during Restoration Project
construction, and provide ecosystem level benefits to the Restoration Project area.  Removal of
the South Diversion Dam and associated facilities under the Proposed Action or Six-Dam
Removal Alternative would result in termination of Hydroelectric Project water flow through the
South Canal tunnels.  Rather than seal off tunnel entrances, the entrances would be fitted with bat
gates specifically designed to create proper microclimates for targeted (to be determined) bat
species, and substantially increase roosting, breeding, or hibernating habitat (USBR and SWRCB
2005b).  Under the Six-Dam Removal and Three-Dam Removal alternatives, decommissioning of
Eagle Canyon Diversion Dam could provide potential bat habitat in the tunnel that connects the
diversion with the Eagle Canyon Canal.

Adverse effects
In addition to environmental benefits, many components of the Restorat ion Project would result in
incidental adverse effects on upland, riparian, and wetland habitats and their associated animal
species, which would be similar among all action alternatives.  Construction with heavy equipment
would occur in both terrestrial and aquatic habitats on several restoration sites within the project
area.  Most of these effects would occur from construction of fish screens and ladders,
construction of access roads and staging areas, and removal of dams and associated facilities at
restorat ion sites.  Habitat areas falling within the footprint of permanent project features (e.g., fish
screens or ladders, maintenance areas, or permanent roads) would be permanently lost. 

In addition to construction at restoration sites, construction also would occur at sites associated
with MLTF (Jeffcoat East and Jeffcoat West units) and Darrah Springs State Fish Hatchery
(Asbury Diversion Dam).  Construction is needed at these sites to mitigate for increased potential
for fish pathogens and reduced water quality at the water sources for these fish hatcheries
(descriptions of mitigation activities for MLTF and Darrah Springs State Fish Hatchery are
described below under Mitigation for Fish Pathogens and Water Quality).
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Habitats and associated wildlife species could be either temporarily or permanently affected by all
action alternatives of the Restoration Project .  Amounts of particular habitats that  would be
affected and their locations vary by project alternative (Table 8).  The proportions of impacts that
would be temporary or permanent has not yet been determined, as specifics of project designs are
not yet complete.  However, with appropriate mitigation measures it should be possible to avoid,
minimize, and compensate for incidental adverse effects, to the extent possible, and keep
unavoidable adverse effects on restorat ion sites to  an acceptable level.

Some of the most  significant impacts involve riparian vegetation and wetlands.  Much of the
riparian habitat  impact would be permanent.  Impacts to riparian habitats could also affect wildlife
species that use SRA cover, which provides valuable cover structure and shade that can moderate
water temperatures (the amount of SRA cover that would be affected has not been estimated). 
Wetlands associated with the stream channel, which can provide similar wildlife benefits as SRA
cover, would be lost by a small amount.  However, the improved flow regime that is proposed
under all action alternatives could help restore lost riparian and wetland habitat and enhance
riparian and wetland habitat that remains (responses of riparian habitat to increased instream flows
would be monitored under the AMP).

The Restorat ion Project Final EIS/EIR provides a summary of adverse impacts to botanical,
wetland, and wildlife resources that could result from implementing each of the four Restoration
Project alternatives, including at specific sites, where applicable.

Special Status Species
Environmental benefits
Because the purpose of the Restoration Project is to enhance and restore anadromous fish habitat,
long-term effects on aquatic habitat and fisheries due to the Restoration Project would largely be
beneficial.  Benefits to winter-, spring-, and late fall-run Chinook salmon and steelhead are
described above under Fisheries and Aquatic Resources.

Although the Restoration Project is designed to primarily benefit anadromous fish and instream
habitat, the ecosystem approach taken to develop restoration actions also should be expected to
produce benefits for terrestrial and wetland/riparian special status species.  Benefits to habitats
used by terrestrial and wetland/riparian special status species are described above under Upland
and Wetland Resources.  Federally listed species that might benefit from the Restoration Project
include bald eagle (due to enhanced fisheries) and valley elderberry longhorn beetle (due to
enhanced riparian vegetation–but see discussion of adverse effects, below).  Other special status
species that might benefit from enhanced fisheries and/or riparian habitat are foothill yellow-
legged frog, northwestern pond turtle, golden eagle, osprey, Cooper’s hawk, sharp-shinned hawk,
American peregrine falcon, Vaux’s swift, little willow flycatcher, and yellow-breasted chat.

Adverse effects
Some project construction activities could result in incidental adverse effects to listed species
under the jurisdiction of the Service (valley elderberry longhorn beetle) and NOAA Fisheries
(spring- and winter-run Chinook salmon and steelhead), which would be similar among the action
alternatives.  Potential effects to spring- and winter-run Chinook salmon and steelhead are 
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Table 8.  Estimated upland and wetland habitat  losses (acres) resulting from alternatives of the
Battle Creek Salmon and Steelhead Restoration Project (USBR and SWRCB 2005a).  Acreage
includes both restoration sites and mitigation sites.  Data are not yet available to distinguish
temporary impacts from permanent impacts.

Habitat Type Resource
Category

Five-Dam
Removal
(Proposed
Action)

No-Dam
Removal

Six-Dam
Removal

Three-Dam
Removal

Restoration Sites

Annual grassland 3 28.1 24.5 28.1 24.7

Mixed chaparral 3 4.2 2.9 4.2 4.2

Westside ponderosa
pine

3 0 0 0 0

Live oak woodland 2 23.5 9.3 23.5 9.3

Blue oak
woodland/savanna

2 47.5 22.4 48.5 24.9

Gray pine/oak
woodland

2 2.5 0.8 2.5 2.5

Emergent wetland 2 0.6 0.6 0.6 0.6

Seasonal wetland 2 0.4 0.4 0.4 0.4

Emergent scrub
wetland

2 0 0 0 0

Groundwater seep 2 0.1 0.1 0.1 0.1

Riparian
forest/riparian scrub1

2 16.5 9.9 16.5 11.8

Mitigation Sites2

Annual grassland 3 7.3 7.3 4.3 4.3

Mixed chaparral 3 0 0 0 0

Westside ponderosa
pine

3 0 0 0 0

Live oak woodland 2 1.3 1.3 0.9 0.9

Blue oak
woodland/savanna

2 6.2 6.2 0 0

Gray pine/oak
woodland

2 0 0 0 0

Emergent wetland 2 0.1 0.2 0.1 0.1
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Seasonal wetland 2 0.5 0.5 0 0

Emergent scrub
wetland

2 2.3 2.3 0.3 0.3

Groundwater seep 2 0 0 0 0

Riparian
forest/riparian scrub1

2 2.4 2.4 2.4 2.4

Total Restoration
and Mitigation Sites

Annual grassland 3 35.4 31.8 32.4 29.0

Mixed chaparral 3 4.2 2.9 4.2 4.2

Westside ponderosa
pine

3 0 0 0 0

Live oak woodland 2 24.8 10.7 24.4 10.2

Blue oak
woodland/savanna

2 53.7 28.7 48.5 24.9

Gray pine/oak
woodland

2 2.5 0.8 2.5 2.5

Emergent wetland 2 0.7 0.8 0.7 0.7

Seasonal wetland 2 0.9 0.9 0.4 0.4

Emergent scrub
wetland

2 2.3 2.3 0.3 0.3

Groundwater seep 2 0.1 0.1 0.1 0.1

Riparian
forest/riparian scrub1

2 19.0 12.3 19.0 14.2

1Includes area of perennial drainages (USBR and SWRCB 2005b: section 4.2), which contains riparian vegetation;
estimate is considered conservative, as not all area of perennial drainages is riparian vegetation cover.
2Represents th e most conservative estimate of four mit igation options at Jeffcoat East/West site.
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described above under Fisheries and Aquatic Resources.  These effects should be temporary and
minimal due to conservation measures that are identified in the Restoration Project’s Final
EIS/EIR (USBR and SWRCB 2005b), ASIP, and ASIP Addendum.  Further discussion of
conservation measures is provided below under Mitigation.  Overall, the net effects of the
Restorat ion Project on anadromous and resident fisheries should be considerably beneficial.

Vegetation and wildlife surveys conducted for the Restoration Project (JSA 2001a, 2001b; USBR
and SWRCB 2005e) and evaluations of Restoration Project alternatives (USBR and SWRCB
2005b, 2005e) indicated that the Restoration Project was likely to adversely affect the valley
elderberry longhorn beetle at both restoration sites and mitigation sites.  Fifty-eight elderberry
shrubs having stems at  least 1 inch in diameter at ground level (qualifier for suitable habitat)  have
been found in the project area within or near these construction sites; 21 shrubs at restoration
sites and 37 shrubs at  mitigation sites.  Nine elderberry shrubs would be directly or indirectly
affected at restorat ion sites and would require transplanting per the Service’s Conservation
Guidelines for the Valley Elderberry Longhorn Beetle (USFWS 1999).  Eight of these shrubs
occur along the South Canal and will lose their water supply when the South Canal is de-watered;
one shrub occurs in the footprint of the new Eagle Canyon fish screen and ladder and would be
removed.  Shrubs occurring on roadsides at restoration sites would be avoided by road
improvement activities through use of conservation measures.  Shrubs occurring at the Coleman
Diversion Dam, Inskip Diversion Dam/South Powerhouse, and lower Ripley Creek Feeder,
likewise, would be avoided.  It is estimated that 7 elderberry shrubs would be directly affected at
mitigation sites.  All other elderberry shrubs at mitigation sites are more than 100 feet from
construction sites, except one, which is more than 20 feet from construction sites.  This shrub will
be avoided through use of conservation measures.

Pre-construction surveys would be performed at all sites where survey data is more than 2 years
old when construction would begin; thus, additional shrubs may be found by construction time at
the different sites (construction scheduling is provided in the Restoration Project ASIP). 
Reclamation has committed to follow the Service’s Conservation Guidelines for the Valley
Elderberry Longhorn Beetle (USFWS 1999) for implementing the Restoration Project; these
conservation commitments are described in the Restoration Project ASIP and ASIP Addendum. 
The Biological Opinion issued by the Service for the Restoration Project (USFWS 2005)
authorized take of up to 26 elderberry shrubs containing up to 108 stems measuring over 1 inch in
diameter at  ground level. Bald eagles are known to  nest at a site near CNFH, but surveys
conducted during the 2000 and 2001 breeding seasons did not locate any active bald eagle nests in
the Restoration Project area (JSA 2001a, 2001b, USBR and SWRCB 2005e).  Bald eagles might
forage along Battle Creek, as two individuals were observed flying over the area, but Reclamation
estimates that the potential for disturbance of bald eagles by the Restoration Project probably is
low due to low use of the area by bald eagles and availability of extensive alternative foraging
sites (USBR and SWRCB 2005b).  The Restoration Project has included a conservation measure
in its ASIP that provides for pre-construction surveys and, if bald eagle nests are found, to
establish buffers and limit construction activities.  The Service has concurred that the Restoration
Project is not likely to adversely affect bald eagles; however, if nesting bald eagles are found
within 0.5 mile of Restoration Project sites, as viewed from a vertical projection, all work must
cease until formal consultation is reinitiated (USFWS 2005).
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Site assessments performed for the Restoration Project identified potentially suitable breeding
habitat for the California red-legged frog at several restoration and mitigation sites (JSA 2001d,
2005).  Service protocol-level surveys (USFWS 1997) were conducted for the California
red-legged frog during April and June, 2005, and no California red-legged frogs were found.  The
Service has determined that the Restorat ion Project is not likely to  adversely affect California
red-legged frogs (USFWS 2005).  Unless new information reveals effects of the proposed action
that may affect the California red-legged frog in a manner or to an extent not  considered, no
further action pursuant to the ESA for this species is necessary.  If California red-legged frogs are
found on or near the Restorat ion Project site, all work must cease unt il formal consultation is
reinitiated (USFWS 2005).

No slender Orcutt grass was observed, nor was potential habitat for this species documented
during initial botanical surveys for the Restoration Project (JSA 2001a, 2001b).  Because the
Service limits validity of plant surveys to a period of 2 years (due to t ransient occurrence and
delectability of plants), and because additional Restoration Project sites (mitigation sites) were
identified after the 2000 surveys were completed, follow-up surveys at original survey sites having
potential orcutt grass habitat and new surveys at the additional project sites were conducted in
June, 2005.  No slender Orcutt  grass or potential habitat  for this species were observed during
these surveys.  A second set of surveys is scheduled for the same areas in July, 2005.  If slender
orcutt grass is found during the July surveys, Reclamation would need to re-initiate consultation
with the Service under section 7 of the ESA.  Based on the May, 2005, survey results, the Service
has concluded that, at this time, no slender orcutt grass exists within the project sites (USFWS
2005).  If the July, 2005, surveys, or subsequent pre-construction surveys, indicate that slender
orcutt grass exists within Restoration Project sites, all work must cease at these sites until formal
consultation is reinitiated (USFWS 2005).

Delta smelt occur downstream of the project area in the Sacramento River watershed.  However,
quantity and quality of Battle Creek water entering the Sacramento River is not expected to
change as a result of the Restorat ion Project and these species should not be affected by the
Restoration Project.

Other special status species that are not federally listed also could be adversely affected by the
Restoration Project.  Those known to occur on the project area are the foothill yellow-legged
frog; northwestern pond turtle; seven bird species, including three raptors; potentially eight bat
species; and five species of plants (see Biological Resources-Special Status Species).  These
effects, which are summarized above under Upland and Wetland Resources-Adverse effects, and
described  in more detail the Restoration Project’s ASIP and ASIP Addendum, should be
temporary and minimal due to conservation measures identified in the Restoration Project’s Final
EIS/EIR, ASIP, and ASIP Addendum.  The ASIP and ASIP Addendum also include a mitigation
plan for sensitive natural communities pursuant to the State’s Natural Communities Conservation
Planning Act.  Further discussion of mitigative measures is provided below under Mitigation.
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MITIGATION

Restoration Project Commitments
The Restoration Project’s Draft EIS/EIR, ASIP, and ASIP Addendum provides a set of mitigation
strategies and general environmental protection measures that would be implemented before and
during construction, and that are consistent with the CALFED ROD (CALFED 2000b).  The
environmental protection measures were developed through coordination among the Service,
Reclamation, NOAA Fisheries, CDFG, and PG&E.  With full implementation of mitigative
measures to avoid and minimize adverse effects, all unavoidable adverse effects presently known
would be minor and short term or could be reduced to acceptable levels through compensation. 
All permanent adverse effects have been addressed with compensatory measures.  Mitigation
measures that are specific to various components of the Restoration Project or wildlife species are
provided by the Service (see below).

Environmental protection measures for fisheries and water quality impacts emphasize avoidance
and minimization of impacts to the extent practicable.  Most potential direct impacts to salmon
and steelhead would be avoided by restricting them to areas downstream of restoration sites
during project construction, conducting instream work during low flow periods, and using best
management practices (USBR and SWRCB 2005b, 2005d, 2005e).  Environmental protection
measures for vegetat ion and wildlife also begin with avoidance and minimization of impacts to the
extent practicable (USBR and SWRCB 2005b, 2005d, 2005e).  This would reduce loses of
existing biological values in the project area, as well as planning, land acquisition, and funding
needed for compensation.  For example, although blue oak woodland/savanna and live oak
woodland are not rare habitats in the project area, impacts to oak communities can be significant,
as oaks communities take a relatively long time to  mature and the compensation ratio is relatively
high.

Mitigation for Fish Pathogens and Water Quality
The Restoration Project has proposed mitigation measures to ensure that MLTF and the Darrah
Springs State Fish Hatchery fish will not be exposed to the IHNV (USBR and SWRCB 2005b). 
This mit igation would minimize potential for spread of fish disease to other waters of California
and reduced water quality that could result from increased fish populations produced by the
Restoration Project.  

Proposed mitigation at the Jeffcoat East/West sites of MLTF includes diverting Eagle Canyon
Canal water into a new watertight pipeline at a point along the canal that is sufficiently far enough
upstream of the spring area to prevent canal water from mixing with MLTF spring water, and
discharging the water back into Eagle Canyon Canal at a point downstream of the spring area
(USBR and SWRCB 2005b).  Two basic alignments have been identified–a cross-country
alignment and an alignment follow the existing Eagle Canyon Canal.  Each alignment has a
variation, which diverts water into the pipeline farther downstream in Eagle Canyon Canal. 
Proposed mitigation at the Willow Springs site of MLTF includes four mitigation options:  a)
installation of an ultraviolet light disinfection facility; b) relocation of hatchery operations to raise
trout at  an equivalent facility; c) modification of operations at Willow Springs to raise fish other
than trout, or raise trout for catch-and-take only; and d) acquiring the Willow Springs aquaculture
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business.  Proposed mitigation at the Darrah Springs State Fish Hatchery includes structural or
operational modifications at either the Asbury Diversion Dam or constructed modifications to a
waterfall downstream of Asbury Dam.

Plant communities and associated wildlife habitats that could be affected at these mitigation sites
are summarized in Table 6.  Potential effects on special status species are described above under
Special Status Species-Adverse Effects.  The same mitigation measures that are described herein
for restorat ion sites also apply to these mitigation sites.

Mitigation Considerations and Enhancement Opportunities
Mitigation plan  
An important aspect of the Restoration Project will be the development and implementation of the
Post Construction Mitigation/Compensation/Restoration and Reporting Plan, as referenced in
the Final EIS/EIR.  The plan should be developed in consultat ion with the Service.  In the
Service’s view, mitigat ion should equal or exceed the quality and quantity of habitat to be
adversely affected by the project, and criteria should be developed for assessing the progress of
mitigative measures.  For example, assessment criteria for restoration of temporary upland
impacts should include rates of plant growth, plant health and survival, and evidence of natural
reproduction.  A mitigation plan must include a timeframe for implementing the mitigation in
relation to the proposed project, and mitigative measures should be implemented as soon as
possible.  If there will be a substantial time lag between project construction and completion of
the compensation, a net loss of habitat values would result due to time lags in compensating for
the lost habitat values.  The plan should define how the site would be maintained during the
vegetation establishment period, and how long the establishment would take.  

It also would be important to identify what entity will perform the compensation activities, and
what entity will ultimately own and manage the site.  A mechanism to fund the maintenance and
management of the compensation site should be identified and established.  A permanent easement
should be placed on the property used for the compensation that would preclude incompatible
activities on the site.

In general, monitoring of the restored site should occur annually for at least the first 5 years,
biennially for years 6 through 11, and every 5 years thereafter until the mitigation has met all
success criteria.  Remedial efforts and additional monitoring should occur if success criteria are
not met during the first 5 years.  Some projects could require monitoring throughout the life of
the project.  Reports should be prepared after each monitoring session.

Because of their very high value of wetlands to migratory birds, and ever-increasing rarity of
wetlands in California, the Service’s mitigation goal for wetlands (including riparian and riverine
wetlands) is no net loss of in-kind habitat value or acreage, whichever is greater.  As a result of
their high value and reliance on suitable hydrological conditions, wetland restoration or creation
would require development of additional information on the predicted hydrology of the mitigation
site.  The plan should describe the depth of the water table, and the frequency, duration, areal
extent, and depth of flooding which would occur on the site.  The hydrologic information should
include an analysis of extreme conditions (drought and flooding) as well as typical conditions.
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Compensation for lost habitat values
The purpose of the Restorat ion Project is to enhance and restore anadromous fish habitat , and
effects on aquatic habitat and fisheries would be mostly beneficial.  Incidental adverse effects
(temporary and permanent) to the aquatic ecosystem would occur during construction, but these
should be small relative to project benefits.  On the whole, adverse effects should be outweighed
by project benefits.  For this reason, the Service believes that no compensation is needed for
adverse effects on aquatic habitat and fisheries following construction, except that which could
become necessary if unexpected adverse effects become evident during post project monitoring
(e.g., detrimental movement of sediment built up behind removed diversion dams).

It should be possible to avoid adverse effects on most upland and wetland habitats located outside
of permanent project features.  However, it is recognized that some incidental adverse effects
would be unavoidable.  Post-project assessments would need to assess these impacts in greater
detail than presently estimated in the Final EIS/EIR.  The assessments should be conducted per
the Post Construction Mitigation/Compensation/Restoration and Reporting Plan.  The
assessments should document the extent (area, distance), severity, and permanence (temporary or
permanent) of adverse effects at each restoration and mitigation site following project
construction,  and determine needs for compensation.   Pursuant to the Service’s Mitigation Policy,
the Service has developed the compensation ratios in Table 9 for temporary and permanent losses
to upland, riparian, and wetland habitats.

Preliminary mitigation measures were provided by the Service in its Draft FWCA report (USFWS
2003).  This draft report proposed compensation for adverse effects on upland and wetland
habitats through restoration of degraded habitat areas at specified compensation ratios (e.g., the
ratio for blue oak woodland/savanna is 5:1, which means 5 acres of degraded blue oak
woodland/savanna would need to be restored for each acre lost due to project construction).  To
meet requirements of compensation ratios greater than 1:1, it is necessary to locate pre-existing
degraded habitat on the construction site, or elsewhere, that is in need of restoration.  However,
due to escalating Restoration Project costs for both construction and mitigation, the Restoration
Project Environmental Team explored a watershed-level, CALFED Program view (Program
view) for compensation of adverse effects that would consider both Restoration Project benefits
and benefits of CALFED-funded conservation easements within the Battle Creek watershed.

A Program view for compensation is consistent with the CALFED MSCS, which states that “ERP
actions to restore or enhance habitats that  are implemented concurrently and in proximity to one
another will be considered together for purposes of assessing their impacts on species and habitats
and imposing compensatory measures.  If the restoration and enhancement actions culminate in an
increase or improvement in a particular NCCP [Natural Community Conservation Plan]
community, compensatory measures may not be required even if there is a temporary or limited
adverse modification of the community or habitat type.  Ultimately, the need for compensatory
conservation measures for CALFED restoration and enhancement actions will depend on the type,
location, timing, and success of the related actions” (CALFED 2000c).

With consideration to these MSCS provisions, the Environmental Team proposed that
environmental compensation needs of the Restoration Project remaining after implementation of 
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Table 9.  Compensa tion1 developed by the Fish and Wildl ife Service for  upland and wetland habitat losses (USBR
and SWRCB 2005b) resulting from the Proposed Action of Battle Creek Salmon and Steelhead Restoration Project. 
Data to distinguish permanent and temporary losses are not yet available.  Estimates of compensation needs are
conservative,  as they are calcula ted from compensat ion ratios for permanent impacts.  Actual compensa tion
acreage needed will be determined when data to dist inguish  permanent and temporar y losses become available.

Habitat Type Resource
Category

Compensation
Ratios for
Temporary
Habitat Loss

Compensation
Ratios  for
Permanent
Habitat Loss

Habitat
Loss
(acres)2

Compensation
Needed
 (acres)3

Compensation 
available from
conservation
Easement
(acres)

Annual grassland 3 restore 1:1 35.4 35.4 310

Mixed chaparral 3 restore plus 2:1 3:1 4.2 12.6 unkn own4

Westside
ponderosa pine

3 restore plus 3:1 4:1 0 0

Blue oak
woodland/
savanna

2 restore plus 4:1 5:1 53.7 268.5 591

Live oak
woodland

2 restore plus 4:1 5:1 24.8 124.0
588 

(combined
habitats)Gray pine/oak

woodland
2 restore plus 4:1 5:1 2.5 12.5

Emergent
wetland

2 restore 2:1 0.7 1.4 n/a

Seasonal wetland 2 restore 2:1 0.7 1.4 n/a

Emergent scrub
wetland

2 restore 2:1 2.3 4.6 n/a

Groundwater seep 2 restore avoid impacts5 0.1 n/a n/a

Riparian
forest/riparian
scrub6

2 restore plus 4:1 3:1 19.0 57 57

1Compensation ratios are based on compensation needs calculated for like habitats in past project assessments at
the proposed Auburn Dam (USFWS 1991) and Spring Creek Debris Dam (USFWS 1994) that used the Service’s
Habitat Evaluation Procedures (HEP).  Ratios reflect biological va lues of lost habitats, existing biological va lues on
conservation easement property, and time required to achieve replacement values on conservation easement
property if those habitats would have been completely lost in the future, rather than  protected.
2Habitat loss is the sum of construction losses at restoration sites and mitigation sites.
3Estimates for compensat ion needs ar e conservative, as they assume permanent impacts .  Actual acreage needed
from easement  would be reduced by the acreage of temporary impacts, as this acreage would be restored on-site.
3Restore plus a  ratio means to restore the impact  site and th en restore additional area elsewhere at  the given ratio.
4It i s highly probable that at least 10 acres of chaparral exists on conservation  easement property.
5It is assumed that groundwater seeps cannot be successfully created and permanent losses would be unmitigable.  
It i s expected that nearly all impacts to groundwater seeps will be temporary.
6Includes area of perennial drainages (USBR and SWRCB 2005b: section 4-2), which contains riparian vegetation;
estimate is considered conservative, as not all area of perennial drainages is riparian vegetation cover.
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other mitigative measures, such as avoidance and minimization of adverse effects, should be
considered offset by environmental benefits of CALFED-funded conservation easements in the
watershed (see Program View for Determining Compensation, Attachment F).  The most
appropriate conservation easement for this purpose was the Burton Ranch property adjacent to
the mainstem Battle Creek.  With considerat ion to the broader CALFED Program within the
watershed, the size of the Burton Ranch, habitat types present on the property, and risk of
detrimental future land uses that the easement might avert supported the concept of crediting
easement benefits toward compensation for adverse effects of the Restoration Project .  The
Environmental Team determined that this Program-level approach would be valid in view of the
following criteria:

• Restoration Project is making extensive efforts to avoid and minimize adverse effects.

• Unavoidable adverse effects of the Restoration Project are incidental to restorative actions
for other ecosystem components.

• Loss of habitat will be mitigated on-site to the extent possible.

• The Restoration Project  looked first for habitat  compensation opportunities within the
project area.

• Consideration of CALFED-funded easements within the watershed to offset Restoration
Project impacts would be consistent with programmatic conservation measures in the
CALFED MSCS.

• The Restoration Project  and CALFED conservation easement  occur in proximity to one
another in the same watershed.

• The CALFED conservation easement provide gains biological value by averting probable
future land development.

• The CALFED conservation easement would provide in-kind benefits to offset habitat
values lost.

• The CALFED conservation easement would provide the magnitude of benefits needed to
offset habitat values lost.

If it is assumed that existing habitat values protected from future detrimental land uses by a
conservation easement are equivalent to values gained by restoration of degraded habitat, then
compensation needed by the Restoration Project can be equally satisfied by either a conservation
easement or restoration of degraded habitat .  In the Program view for compensation proposed by
the Environmental Team, the average annual habitat value of an acre protected by the
conservation easement is equal to the average annual habitat value of a restored acre, for all
applicable habitat types.  Therefore, the mitigation ratios provided in Table 9 would apply for
either restoration of degraded habitat or protection of habitat under conservation easements.
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The Program view for compensation of adverse effects was adopted by the Restoration Project
agencies and was considered to fully compensate for permanent losses of Restoration Project
habitats included in the Environmental Team’s compensation proposal (upland and riparian
habitats) (Attachment F).  The program-level compensation approach does not cover needs to
restore areas where habitat losses are temporary (these impacts are to be mitigated through site
restorat ion following project  construction), but covers the additional compensation needs relative
to compensation ratios.  Neither does the Program view provide compensation credit for
Restoration Project impacts on wetlands, because it was assumed that future wetland losses on
the conservation easement property would be mitigated under section 404 of the Clean Water Act
(i.e., wetlands on the conservation easement property were not assumed to be at risk from
detrimental land uses, as were upland habitats; thus wetlands offered no compensation value for
impacts of the Restoration Project).  Riparian habitat was included in the program-level
compensation approach because riparian habitats on the conservation easement property may or
may not fall under jurisdiction of section 404 of the Clean Water Act, depending on whether they
fall within the ordinary high water mark, and could be at risk from detrimental land uses.

Because the Restoration Project would potentially provide benefits to wetlands and waters of the
United States, such as increased flows and wetted area in Battle and Baldwin creeks, release of
springs into Battle Creek, re-watering of channel sections in Soap and Ripley creeks, and re-
connection of several intermittent stream courses along South Canal, could help offset adverse
effects to wetlands.  Ultimately, the Department of the Army Corps of Engineers will determine
minimum mitigation needs for wetlands and riparian habitats (within the ordinary high water
mark) through the section 404 review process.

Specific mitigation measures
Several mitigation measures recommended by the Service have already been incorporated into the
Restoration Project EIS/EIR.  The Service has provided Reclamation with recommended
mitigation measures for bats and migratory birds, with input from CDFG (Attachments B and C,
respectively) for purposes of early project planning.  The recommendations for migratory birds
are supported in principle by existing Federal directives, as summarized in Attachment E.  Some
mitigation measures are site specific or dependent on real-time conditions, such as
presence/absence of certain sensitive species, and must be considered on a case-by-case basis.

Under the Migratory Bird Treaty Act, migratory birds are protected from pursuing, hunting,
taking, capturing, or killing.  Nests and their contents also are protected.  As a species group,
birds are useful wildlife representatives for assessing and mitigating adverse impacts, as they occur
within all terrestrial and wetland habitats on the project area.  Consideration of these mitigation
measures for bats and migratory bird should also provide protections for many other wildlife
species that could be present.  The mitigation measures for bats and migratory birds emphasize
the reproductive season (a particularly sensitive period for wildlife), but also cover winter periods
for bats.  The Service continues to advocate these  mitigation measures for all action alternatives
of the Restoration Project (Attachments B and C).  One key consideration is scheduling of
vegetation removal, where necessary for construction, during the non-breeding season of
migratory birds (Attachment B).  These mitigation measures are intended for all action
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alternatives and all project sites, as applicable.  Implementing the measures might require further
assessment of construction sites and activities to determine how the measures should be applied.

Opportunities for habitat mitigation and enhancement
Several opportunities exist to create or enhance wildlife habitat on the Restorat ion Project area in
addition to the fisheries restoration benefits.  These include creation and enhancement of bat
habitat, preservation and enhancement of wetlands, and preservation of wildlife movement
corridors.  Creation and enhancement of bat habitat is described above under Future Conditions
with the Project/Upland and Wetland Resources.  Depending on topography and availability of 
hydrologically connected natural seeps or intermittent drainages, it might be possible to re-
contour sections of the canals (the remainder would be filled in) to restore connectivity of
intermittent stream channels.  This could help mitigate for other project impacts to these
resources.  In other locations, such as the Inskip Powerhouse penstock and South Powerhouse
tailrace, water conveyance facilities could be constructed to preserve animal movement corridors
that would otherwise be blocked by the facilities (see Attachment D for site-specific details). 
These provisions for wildlife movements could help offset project impacts and enhance ecosystem
processes associated with animal movements.

DISCUSSION

The Restoration Project  is supported by several restoration plans and programs developed by
State and Federal resource agencies for restoration of anadromous fisheries.  In addition, the
Restoration Project tiers from the CALFED ROD, and incorporates several ecosystem-level
actions that target several ecosystem-level benefits consistent with the CALFED MSCS and ERP. 
Specific restoration needs and means to achieve them have been established through the Battle
Creek Salmon and Steelhead Restoration Plan and the Restoration Project MOU.  Therefore, a
varied range of considerations are needed to evaluate Restoration Project alternatives.  Particular
attention should be directed to the Restoration Project Purpose and Need, pursuant to NEPA and
CEQA provisions.

Restoration Project actions focused on increasing minimum instream flow requirements,
improving upstream and downstream fish passage, restoring stream function, and applying
adaptive management to address the project Purpose and Need, including a range of specific
objectives (see Background).  Expected ecological benefits pertain to increasing quality and
quantity of spawning habitat, providing cold water refugia, reducing potential for false attraction
during migration, facilitating passage for adults and juveniles past natural barriers and
Hydroelectric Project facilities, improving habitat stability and continuity, and developing a
process to help ensure Restoration Project success.  The ecosystem approach taken for
restorat ion also should provide benefits to riparian and wetland communities adjacent  to the
creeks.

Many restoration actions are similar among the Restoration Project Alternatives, but are modified
and/or assembled into different packages.  Other restoration actions are unique to particular
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alternatives.  An assessment that qualitatively compares the primary benefits of Restoration
Project alternatives is provided in Table 10.

In general, the Proposed Action and Six-Dam Removal Alternative provide the most biological
benefits.  These include superior benefits to cold water refugia from spring releases, reduced false
attraction of anadromous fish from a penstock bypass and tailrace connectors, improved adult
passage at natural barriers from increased minimum flow, and improved instream habitat stability
and continuity from a penstock bypass and tailrace connectors.  Moreover, greater benefits to the
riparian corridor ecosystem would be expected from BCWG flow prescript ions included in the
Proposed Action and Six-Dam Removal Alternative.  The Proposed Action has the added
advantage of providing the greatest certainty for achieving desired results, due to its dedication of
PG&E water rights to instream uses and its comprehensive AMP with identified funding sources
for potential water acquisition and Hydroelectric Project facility modification.

Based on review of the expected benefits from each action alternative (Table 10) and associated
potential incidental impacts and compensation (Table 9), the Service’s concludes that the
Proposed Action (Five-Dam Removal Alternative) would best achieve the Restoration Project
Purpose and Need, which include minimizing loss of hydroelectric power production (see
Background).  The Proposed Action also would meet Restoration Project objectives and be
consistent with objectives of several State and Federal anadromous fish restorat ion plans and the
CALFED ERP (see Background).

Pursuant to the Service’s Mitigation Policy, Restoration Project mitigation options for potential
adverse effects on MLTF and Darrah Springs State Fish Hatchery (potential increased occurrence
of fish pathogens and reduced water quality) that best avoid and minimize incidental adverse
effects of their own, would be preferred.  The Service’s interpretation of current environmental
analyses (USBR and SWRCB 2005b) suggests that the cross county alignment would best meet
these criteria at the Jeffcoat East/West site (less potential for permanent adverse effects to riparian
forest/scrub habitat).  For the Willow Springs and Darrah Springs hatchery sites, any of the fish
hatchery mitigation options could satisfactorily meet the criteria of avoiding and minimizing
incidental adverse effects, while fulfilling the mitigation need.  One important exception might be
the relocation of Willow Springs operations, if relocation would result in significant adverse
effects at the new site.  For example, it has been proposed during Restoration Project meetings
that Willow Springs operations could be moved to the Millseat Creek area and divert springs
feeding the creek as the hatchery water supply.  Ecological values of the headwater springs of
Millseat Creek are exceptionally high and adverse effects could be significant, depending on
where a water diversion would be established.  A description of ecological conditions and values
at Millseat Creek is provided in Attachment G, along with estimated potential impacts of diverting
the springs or creek.  Recommendations also are provided that might reduce impacts to an
acceptable level, if this option were to be further pursued.
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Table 10.  Estimated relative benefits from the No Action, Five-Dam Removal, No-Dam Removal, Six-Dam Removal, and Three-
Dam Removal alternatives of the Battle Creek Salmon and Steelhead Restoration Project.  Magnitude of benefits should be compared
only within rows and not across rows.  A benefit designation with a plus sign (+) is estimated to have a moderately greater benefit
than the same designation without a plus sign.

Benefit Category

                              Relative Benefit

                    Description1No
Action

Five-Dam
Removal
(Proposed
Action)

No-Dam
Removal

Six-Dam
Removal

Three-Dam
Removal

Increased Spawning
and Rearing Habitat

None Large + Large Large + Large Large benefit for all alternatives from increased
minimum flows.  Five- and Six-Dam additionally
include benefits to steelhead and rainbow trout on
South Fork, Soap Creek, lower Ripley Creek, and
Baldwin Creek.

Increased Fry and
Juvenile Production

None Large + Large Large + Large Large benefit for all alternatives from increased
minimum flows.  Five- and Six-Dam provide
greater benefit to steelhead fry on South Fork
compared to No-Dam and Three-Dam.

Increased Area of
Cold Water Refugia

None Large None Large Moderate Large benefit for Five- and Six-Dam from release
of spring water at Eagle Canyon, Soap Creek,
lower Ripley Creek, and Baldwin Creek.  Three-
Dam releases only at Eagle Canyon and Baldwin
Creek.  No releases for No-Dam.
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Reduced False
Attraction

None Large None Large Moderate Considerable benefits for Five-, Six-, and Three-
Dam from tailrace connectors at South
Powerhouse Inskip powerhouse. Five- and Six-
Dam have greater benefit from penstock bypass at
Inskip Powerhouse and more reliable tailrace
connector at South Powerhouse compared to
Three-Dam.  No bypass or tailrace connectors for
No-Dam.

Improved Adult
Passage at Natural
Barriers

None Large Moderate Large Moderate Considerable benefits for a ll alternatives from
increased minimum flow.  Five- and Six-Dam
have greater benefit from higher minimum flow
regime compared to No-Dam and Three-Dam.

Improved Adult
Passage at Diversion
Dams

None Large + Large Large + Large Large benefit for all alternatives from dam
removal and/or new fish ladders.  Five- and Six-
Dam have greater reliability from more dams
removed compared to No-Dam and Three-Dam.

Improved Juvenile
Passage at Diversion
Intakes

None Large + Large Large + Large Large benefit for all alternatives from dam
removal and/or new fish screens.  Five- and Six-
Dam have greater reliability from more dams
removed compared to No-Dam and Three-Dam.
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Improved Instream
Habita t Stability and
Continuity (tailrace
connectors/ penstock
bypass)

None Large None Large Moderate Considerable benefits provided by Five-, Six-, and
Three-Dam from tailrace connector at South
Powerhouse and penstock bypass and tailrace
connector at Inskip powerhouse.  Five- and Six-
Dam have greater benefit from more reliable
tailrace connector at  South Powerhouse compared
to Three-Dam.  No bypass or tailrace connectors
for No-Dam.

Improved Instream
Habita t Stability and
Continuity (ramping
rates)

None Large Large Large Large Large benefit for all alternatives from prescribed
ramping rates.

Assurance of
Instream Flows
(water rights
dedication)

None Large None None None Large benefit for Five-Dam from dedication of
water  rights.  No other a lternative dedicates water
rights.

Assurance of
Adaptive
Management
(funding)

None Large Moderate Moderate Moderate Large benefit for Five-Dam from funded adaptive
management plan and funded water acquisition
account.   Other alternatives include adaptive
management but lack existing funding sources.
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Increased or
Enhanced Stream,
Wetland, and
Riparian Habitat
(habitat  area, wetted
habitat temperature,
and flow stability)

None Large Large Large Large Large benefit for all alternatives from increased
minimum flows, tailrace and penstock bypass
facilities, prescribed ramping rates, and dam
removal.

Increased Bat Habitat None Large None Large Moderate Large benefit for Five- and Six-Dam from
decommissioning of South Canal tunnels.  Three-
Dam decommissions only shorter Eagle Canyon
tunnels.  No-Dam does not decommission tunnels.

1Biological benefits relative to facility features are more fully described in Table 2.
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RECOMMENDATIONS

The proposed Restoration Project is designed to benefit anadromous fisheries and instream
habitat, and also should benefit the adjacent riparian ecosystem.  To help maximize the
Restoration Project’s contribution to fishery and overall ecosystem quality in the Restoration
Project area, the Service provides the following recommendations:

1. Select and implement the Restorat ion Project’s Proposed Action.

2. Avoid adverse impacts to fish and wildlife and their habitats to the fullest extent
pract icable, and minimize adverse impacts that  are unavoidable, as provided for in the
Restoration Project’s mitigation strategies defined in the Final EIS/EIR, ASIP, and ASIP
Addendum.

3. Implement Terms and Conditions and Conservation Measures for federally listed species,
as described by the Service’s Biological Opinion for Restoration Project (Attachment H).

4. Development and implement the Post Construction Mitigation/Compensation/
Restoration and Reporting Plan, as referenced in the Final EIS/EIR, in consultation with
the Service, NOAA Fisheries, and CDFG.  Include plan components and considerat ions
described above under Mitigation Considerations and Enhancement Opportunities-
Mitigation plan.

5. Adopt compensation ratios provided by the Service in Table 9 for implementing program-
level compensation, as described above under Mitigation Considerations and
Enhancement Opportunities-Compensation for lost habitat values.

6. Implement mitigation measures provided by the Service for migratory birds and bats
(Attachments B and C, respectively).

7. Conduct vegetat ion removal, where necessary for construction, during the non-breeding
season of migratory birds, as would be congruent with Migratory Bird Treaty Act Federal
program directives for migratory bird conservation (Attachment E), and conservation
measures provided by the Service in Attachment B.

8. Enhance other ecosystem components, such as re-connection of intermittent stream
channels, bat habitat, and canyon and riparian corridor pathways, to the extent feasible
(Attachment D).

9. Implement other site-specific mitigation measures proposed by the Service (Attachment
D), as applicable, and to the extent practicable.

10. Select and implement the cross country pipeline alignment option as mitigation for
increased fish pathogens and reduced water quality at the Jeffcoat East/West mitigation
site.
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11. Select and implement a mitigation option for increased fish pathogens and reduced water
quality at the Willow Springs mitigation site that will avoid and minimize incidental
impacts to other biological resources.  Refer to Attachment G for discussion of biological
values and potential impacts from possible relocation of hatchery operations to Millseat
Creek.

12. Consider additional conservation measures that may be recommended by the Service,
NOAA Fisheries, and CDFG in the future, as construction proceeds and specific impact
information becomes available.
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ATTACHMENT A

Endangered and Threatened Species that May Occur in
or be Affected by Projects in the Quads Listed at the End of this Report

Battle Creek Salmon and Steelhead Restoration Project
May 27, 2005

Listed Species
Birds

bald eagle, Haliaeetus leucocephalus   (T)

Amphibians
California red-legged frog, Rana aurora draytonii   (T)

Fish
Central Valley spring-run chinook salmon, Oncorhynchus tshawytscha   (T)

Central Valley steelhead, Oncorhynchus mykiss   (T)

delta smelt, Hypomesus transpacificus   (T)

winter-run chinook salmon, Sacramento River, Oncorhynchus tshawytscha   (E)

Invertebrates
Critical habitat, vernal pool tadpole shrimp, Lepidurus packardi   (X)

valley elderberry longhorn beetle, Desmocerus californicus dimorphus   (T)

vernal pool fairy shrimp, Branchinecta lynchi   (T)

vernal pool tadpole shrimp, Lepidurus packardi   (E)

Plants
Critical habitat, slender Orcutt grass, Orcuttia tenuis   (X)

slender Orcutt grass, Orcuttia tenuis   (T)

Proposed Species
Fish

Critical Habitat, Central Valley spring-run chinook (Proposed), Oncorhynchus tshawytscha  

(PX)

Candidate Species
Mammals

fisher, Martes pennanti   (C)

Birds
Western yellow-billed cuckoo, Coccyzus americanus occidentalis   (C)

Fish
Central Valley fall/late fall-run chinook salmon, Oncorhynchus tshawytscha   (C)

Critical habitat, Central Valley fall/late fall-run chinook, Oncorhynchus tshawytscha  

(C)
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green sturgeon, Acipenser medirostris   (C)

Species of Concern
Mammals

California wolverine, Gulo gulo luteus   (CA)

Sierra Nevada red fox, Vulpes vulpes necator   (CA)

Sierra Nevada snowshoe hare, Lepus americanus tahoensis   (SC)

Yuma myotis bat, Myotis yumanensis   (SC)

fringed myotis bat, Myotis thysanodes   (SC)

long-eared myotis bat, Myotis evotis   (SC)

long-legged myotis bat, Myotis volans   (SC)

pale Townsend's big-eared bat, Corynorhinus (=Plecotus) townsendii pallescens   (SC)

small-footed myotis bat, Myotis ciliolabrum   (SC)

spotted bat, Euderma maculatum   (SC)

Birds
Aleutian Canada goose, Branta canadensis leucopareia   (D)

American dipper, Cinclus mexicanus   (SLC)

American peregrine falcon, Falco peregrinus anatum   (D)

California spotted owl, Strix occidentalis occidentalis   (SC)

California thrasher, Toxostoma redivivum   (SC)

Lawrence's goldfinch, Carduelis lawrencei   (SC)

Lewis' woodpecker, Melanerpes lewis   (SC)

Nuttall's woodpecker, Picoides nuttallii   (SLC)

Vaux's swift, Chaetura vauxi   (SC)

bank swallow, Riparia riparia   (CA)

black swift, Cypseloides niger   (SC)

ferruginous hawk, Buteo regalis   (SC)

flammulated owl, Otus flammeolus   (SC)

little willow flycatcher, Empidonax traillii brewsteri   (CA)

loggerhead shrike, Lanius ludovicianus   (SC)

long-billed curlew, Numenius americanus   (SC)

oak titmouse, Baeolophus inornatus   (SLC)

prairie falcon, Falco mexicanus   (SC)

rufous hummingbird, Selasphorus rufus   (SC)

tricolored blackbird, Agelaius tricolor   (SC)

western burrowing owl, Athene cunicularia hypugaea   (SC)

white-faced ibis, Plegadis chihi   (SC)

white-tailed (=black shouldered) kite, Elanus leucurus   (SC)
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Reptiles
northwestern pond turtle, Clemmys marmorata marmorata   (SC)

Amphibians
foothill yellow-legged frog, Rana boylii   (SC)

western spadefoot toad, Spea hammondii  (was Scaphiopus h.)   (SC)

Fish
Sacramento splittail, Pogonichthys macrolepidotus   (SC)

longfin smelt, Spirinchus thaleichthys   (SC)

river lamprey, Lampetra ayresi   (SC)

Invertebrates
Antioch Dunes anthicid beetle, Anthicus antiochensis   (SC)

California linderiella fairy shrimp, Linderiella occidentalis   (SC)

Sacramento anthicid beetle, Anthicus sacramento   (SC)

Plants
Ahart's whitlow-wort (=Ahart's paronychia), Paronychia ahartii   (SC)

Boggs Lake hedge-hyssop, Gratiola heterosepala   (CA)

Butte County catchfly (=long-stiped campion), Silene occidentalis ssp. longistipitata 

(SC)
Butte fritillary, Fritillaria eastwoodiae   (SC)

silky cryptantha, Cryptantha crinita   (SC)

valley sagittaria (=Sanford's arrowhead), Sagittaria sanfordii   (SC)

Quads Used in Report:
627D

645D

626C

627A

627B

628A

KEY:
(E) Endangered Listed (in the Federal Register) as being in danger of  extinction.
(T) Threatened Listed as likely to become endangered within the foreseeable future.
(P) Proposed Officially proposed (in the Federal Register) for listing as endangered or threatened.
(PX) Proposed Proposed as an area essential to the conservation of the species.

Critical Habitat
(C) Candidate Candidate to become a proposed species.
(SC) Species of May be endangered or threatened. Not enough biological information has been

Concern gathered to support listing at this time.
(MB) Migratory

Bird
(D) Delisted Delisted. Status to be monitored for 5 years.
(CA) State-Listed Listed as threatened or endangered by the State of Calif ornia.
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( * ) Extirpated Possibly extirpated f rom this quad.
( ** ) Extinct Possibly extinct.

Critical Habitat Area essential  to the conserv ation of a species.
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Impact Mitigation Measures for Birds Potentially Affected by the Battle Creek 
Salmon and Steelhead Restoration Project

The following recommendations were developed to avoid and minimize, in that order of priority,
adverse effects on bird species associated with the project area due to construction activities. 
Adverse effects could result from direct habitat destruction or disturbance from construction
activity.  These measures do not apply to listed or proposed species under the Federal or State
Endangered Species Acts.  If listed or proposed species may be affected by the project, it would
be necessary to consult with the Fish and Wildlife Service (FWS) or California Department of Fish
and Game (CDFG) before any impacts occur.

The mitigation approach is based on minimizing construction footprints, scheduling construction
activities with consideration to seasonal habitat needs of birds, considering species sensitivities
and tolerance to construction activity and noise, allowing birds to choose nesting sites given
exposure to construction disturbance, and developing contingency measures for specific
circumstances that must be handled on a case by case basis.

Hazing to prevent birds from establishing nests near construction sites generally is not
recommended under this mitigation approach, but is an option in some situations during the first
year of construction.  Hazing is a last resort, as birds that are forced out of their selected nest sites
may not find other suitable sites and risk a year of lost productivity.  Instead the birds would be
confronted with construction disturbance that would be typical of the site during the breeding
season (February 1 through August 31), and left to choose whether to remain or look elsewhere. 
Those that remain despite construction disturbance may have a bet ter chance to produce young
than if forced off the site by hazing.

Table B-1 lists representative birds species that may occur at  or near construction sites and
summarizes habitats used, specific breeding dates, buffer sizes to minimize disturbance, and
known occurrences on the study area.  Mitigation measures emphasize raptors, as they are early
nesters with a long breeding season, are part icularly sensitive to disturbance, require relatively
large breeding territories, and produce fewer offspring.  These characteristics of raptors make
them particularly vulnerable to significant impacts.  Additional species are included in Table B-1
due to their rarity and Federal or State regulatory status as Species of Concern or Species of
Special Concern, respectively.  A general category comprising most o ther species that could
occur on the study area also is included, as these species are protected under the Migratory Bird
Treaty Act.

Once a nest is established and eggs or nestlings are present, the nest and its contents are protected
under the Migratory Bird Treaty Act.  Golden Eagles are also protected under the Bald Eagle
Protection Act.  Bald Eagles are protected under both aforementioned acts,  and the Endangered
Species Act.

Mitigation measures emphasize the breeding season, as this is generally the most sensitive period
of the annual biological cycle.  During other times of year, birds generally are more mobile and
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less dependent on specific sites to  meet their needs.  However, species that depend on relatively
rare habitat features, such as cavities in dead trees (snags) or stumps for roosting at night or
during the winter, could be significantly affected at times outside of the breeding season if these
sites are damaged or disturbed, as these features are often in short supply.

Mitigation Measures

The following mitigation measures should be implemented, as applicable, for all project
construction:

• If pre-construction surveys are performed for California spotted owls, all other raptor
nests and raptor activity observed during the surveys also should be recorded to help
estimate the potential for occurrence of other raptors during construction.

• Construction footprints should be kept as small as possible

• Known or potential nesting and roosting sites, such as live trees with cavities and all snags
and stumps, should be protected to the extent practicable year-round.

• Existing nests of raptors or any other bird should not be removed from their locations.

The following mitigation measures should be implemented for all project construction.  During the
first construction year, certain measures that would begin prior to July 15 may not be practicable. 
In this case, contingency measures are further provided below:

• Construction activities that  could adversely affect nesting birds and rearing of young
through take of nests, impacts to nesting habitat, or disturbance from noise or human
activity, should be limited to the period between September 1 and February 1 to avoid the
bird breeding season.

• Any habitat providing nesting cover for birds, such as grassland, mixed chaparral, live oak
woodland, blue oak woodland, gray pine/oak woodland, and westside ponderosa pine,
that must be removed for construction purposes, should be removed between September 1
and February 1 prior to construction.

• If const ruction at a site must occur between February 1 and August 31, it should begin by
February 1, and typical levels of activity and noise disturbance that would occur at the site
should be sustained on a routine basis through the end of August, or until construction is
completed.

• Construction sites should be monitored for bird nest ing activity during the breeding
season.
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• If raptors or any other birds appear at or near a construction site and attempt to nest,
typical levels of construction noise and activity that will occur at the site during the
breeding season should be sustained, such that the birds can accept or reject the site based
on their assessment of the disturbance.  Unless it is known that  the nest site will be
physically disturbed, the birds should be allowed to nest if they choose under the
assumption that they will be able to tolerate construction noise and activity.

• If disturbance of a nest with eggs or young appears unavoidable, or nesting activity, such
as incubation or feeding of young, may be affected, a project contact at FWS and DFG
should be consulted before disturbance occurs.

• If potential nesting habitat must be impacted during the breeding season, a project contact
at FWS and DFG should be consulted before disturbance occurs.

• If a project site meets buffer zone criteria in Table B-1 for an act ive nest during the
breeding season, disturbance probably can be assumed insignificant, but FWS and DFG
still should be contacted for known occurrences of these species on the project area.

The following mitigation measures should be implemented, as applicable, for all project
construction during the first construction year, that due to scheduling constraints, cannot follow
the preceding measures that require implementation prior to July 15:

• During the first construction year, regulatory compliance and construction contracting for
the project is not expected to be completed until about April, 2002.  Because it would be
necessary to begin construction as early as possible (July 15 is the earliest  possible starting
date anticipated), it may be necessary to remove vegetated habitats and commence with
potentially disrupt ive construction activities during the bird breeding season within the
first construction year.  If during the first year of project construction it  would be
necessary to impact potential nesting habitat or conduct disruptive construction activities
between July 15 and September 1, the following measures should be implemented for
birds other than ESA- listed species:

a)  Affected project sites should be monitored by a qualified biological monitor for
breeding bird activity February 1 through August 1.

b)  If nesting behavior or nest building activity by birds is observed within habitat
areas to be removed during the nesting season, or is observed near areas to be
affected by construction, such that nest ing success would be doubtful, nesting in
those habitat areas should be discouraged, as necessary, unless egg laying has
already begun.  Nesting can be discouraged by hazing or removing partially
constructed nests.

c)  Likelihood of nesting success and the necessity to discourage nesting in
affected areas would depend on the species of bird, time of nest initiation, buffer
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zone considerations, type of construction work involved, and time of construction
initiation.  This would be determined on a case-by-case basis by the biological
monitor in coordination with DFG and FWS.

e)  After August 1, monitoring of sites for breeding behavior and activity can be
discontinued.
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Table B-1.  Habitats, breeding seasons, and buffer zones for birds that may be associated with the Battle Creek Salmon and Steelhead
Restoration Project.

Species Habitat
(CDFG 1990, JSA
2001)

Breeding Dates Buffer Zone1 Known Occurrences
(JSA 2001)

Turkey Vulture All open habitats with
large trees, snags, or
cliffs

Early May through
August (CDFG 1990)

0.5 miles direct line of
site (SFWOa)

Observed at all project
sites

Osprey Fish-bearing waters and
associated conifer forest

Mid-March through
August (CDFG 1990)

0.5 miles direct line of
site (Richardson and
Miller 1997)

Active nest 1.3 miles
downstream of South
Diversion Dam, south
bank; several fly-overs
in study area

White-Tailed Kite Open oak woodland,
grassland, and riparian

Early February through
October (CDFG 1990)

0.25 miles direct line of
site (SFWO)

Occurrence uncertain

Bald Eagle2 Blue oak woodland to
ponderosa pine within
0.5 miles of large water
bodies 

Mid-January through
July (SFWOb)

0.5 miles direct line of
site (SFWOb)

No known nests in
study area; single
immature sighted at
Coleman Diversion
Dam; several fly-overs
in study area
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Sharp-Shinned Hawk Conifer and riparian
forest

Early April through
August (CDFG 1990)

0.25 miles direct line of
site (Richardson and
Miller 1997)

Breeding unknown on
study area; several
observations on study
area April and
September during
spring and fall
migration

Cooper’s Hawk Deciduous, conifer, and
mixed woodlands,
usually near water

Early March through
August (CDFG 1990)

0.25 miles direct line of
site (Richardson and
Miller 1997)

Breeding unknown on
study area; single
immature observed
July, 2000

Red-Tailed Hawk Most habitats on project
area

Early February through
August (CDFG 1990)

0.5 miles direct line of
site (Richardson and
Miller 1997)

Observed at all project
sites

Golden Eagle Grassland and blue oak
woodland

Early February through
August (Richardson
and Miller 1997)

0.5 miles direct line of
site (Richardson and
Miller 1997)

Unused nests at
headwaters of Soap
Creek Feeder and across
the creek from South
Powerhouse; several
fly-over
individuals/pairs    
observed on study 

American Kestrel Most habitats Early March through
August (CDFG 1990)

0.25 miles direct line of
site (Richardson and
Miller 1997)

Observed at Coleman
Diversion Dam and
Inskip Diversion
Dam/South Powerhouse
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Peregrine Falcon Cliffs and rocky
canyons near open
areas, especially with
water

Early February through
August (Richardson
and Miller 1997)

0.5 miles direct line of
site (Richardson and
Miller 1997)

Occurrence uncertain

Barn Owl Most habitats except
dense forest; Out
buildings

Early January through
November (CDFG)

0.25 miles direct line of
site (SFWOa)

Observed foraging in
grassland areas

Western Screech Owl Oak, riparian, and
conifer forest edges

Early February through
June (CDFG 1990)

0.25 miles direct line of
site (SFWOa)

Observed foraging in
grassland areas

Great-Horned Owl Forest and shrub
habitats, especially with
edges and openings

Mid-January through
June (CDFG 1990)

0.25 miles direct line of
site (SFWOa)

Occurrence uncertain

Northern Pygmy Owl Most forest types Early April through
August (CDFG 1990)

0.25 miles direct line of
site (SFWOa)

Occurrence uncertain

California Spotted Owl Dense, mature, multi-
layered conifer forest;
other conifer forest,
conifer-hardwoods, and
riparian forest in steep
canyons

Early March through
June (USDA 2001), but
may extend through
July

0.25 miles direct line of
site (USDA 2001)

Occurrence uncertain

Vaux’s Swift Large hollow trees,
snags, and stubs

Early May through
mid-August (CDFG
1990)

Site specific
determination, as
necessary

Blue oak woodland fly-
over near project area;
pair observed at Lower
Ripely Creek Feeder
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Little Willow
Flycatcher

Wet mountain meadows
and riparian forest with
standing water, languid
streams, or seeps, and
dense willows and
associated vegetation

Early May through
August (CDFG 1990)

Site specific
determination, as
necessary

Migrants observed at
Eagle Canyon Dam and
Lower Ripley Creek
Feeder.  Potential
nesting habitat at Lower
Ripely Creek Feeder

Yellow-Breasted Chat Riparian habitats with
dense shrubs and woody
thickets, especially
blackberry

Early May to mid-
August (CDFG 1990)

Site specific
determination, as
necessary

Observed at Darrah
Springs Feeder,
Coleman Diversion
Dam/Inskip Power
House, Lower Ripely
Creek Feeder, and
Inskip Diversion
Dam/South Power
House

Other Migratory Bird
Treaty Act Protected
Species (e.g., Herons,
Ducks, Vultures,
Doves, Hummingbirds,
Kingfishers,
Woodpeckers, and
Passerine Species)

Annual grassland,
mixed chaparral, live
oak woodland, blue oak
woodland, gray pine/oak
woodland, westside
ponderosa pine

Early February through
August, depending on
species (CDFG 1990)

Site specific
determination, as
necessary

See JSA 2001 Appendix
D for known
occurrences

1 Buffer distances may be less if landscape features obstruct line of sight to nests
2 Project work that may affect this species will require consultation under the Federal Endangered Species Act of 1973, as amended.
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Mitigation Recommendations for Bats Potentially Affected by the Battle Creek 
Salmon and Steelhead Restoration Project

The subject mitigation recommendations provide preliminary information to assist in project
planning.  Addit ional detailed information from bat specialists and input from the California
Department of Fish and Game will be needed to further develop a mitigation approach.  These
preliminary recommendations are consistent with the Fish and Wildlife Service's Mitigation Policy
(Federal Register 46:15; January 23, 1981), which defines mitigation to include avoiding impacts,
minimizing impacts, rectifying impacts. reducing impacts over time, and compensating for
impacts.   The Fish and Wildlife Service considers these elements to represent the most  desirable
sequence of steps in the mitigation planning process.  The Mitigation Policy is not applied to
project impacts on federally listed endangered or threatened species, which are considered
separately, as provided for in the Endangered Species Act of 1973, as amended (ESA).

Many bat species potentially occurring on the project area are rare and have Federal or State
regulatory status as Species of Concern or Species of Special Concern, respect ively.  Populations
of many bat species have declined drastically in the U.S. and worldwide due to human actions
(Harvey et al. 1999).  This has resulted from mine closures, foraging habitat loss, vandalism,
disturbance of hibernation and maternity colonies, and use of pesticides, among others.  Bats
aroused during hibernation use up critical stores of winter fat, which could lead to starvation.  A
single arousal could result in energy expenditure equal to 2-3 weeks of undisturbed hibernation
(Harvey et al. 1999).  Maternity colonies will not tolerate disturbance, and young flightless bats
could be dropped to the ground and lost, or abandoned by the adults.

Bats on the project area could be adversely affected by direct habitat loss due to closure of
tunnels, or disturbance from construction noise and human activity near tunnels used by bats. 
Bats also are susceptible to loss of other habitat features, such as cliffs, rocky outcrops, buildings,
natural caves, and roosting trees, and human disturbance near these features.  Bats can be
impacted by adverse effects to foraging habitat, including loss of habitat and human disturbance
during foraging hours.

Mitigation recommendations are based on ascertaining presence of bats and bat habitat on the
project area, scheduling construction relative to seasonal habitat needs and sensitivity of bats to
disturbance, considering species tolerance to construction activity and noise, and compensating
lost habitat value with considerat ion to specific habitat needs of bats.  Table C-1 lists Fish and
Wildlife Service bat Species of Concern that may occur at  or near construction sites, and
summarizes temporal patterns, habitat requirements, and welfare factors and concerns.

The goal is to avoid impacts to bats to the extent practicable, minimize impacts that are
unavoidable, and compensate lost bat habitat value, such that the project has no net adverse effect
on bats.  In addition due to the precarious populat ion status of many bat species in California, the
project should make all reasonable efforts to enhance habitat conditions for bats on the project
area if such alternatives can be implemented at a financial cost comparable to other alternatives. 
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For example, if decommissioned tunnels can be preserved and fitted with bat gates at a cost less
or comparable to sealing off the tunnels entirely, tunnel preservation should be selected.

Mitigation Measures

• Construction footprints should be kept as small as possible.

• All tunnels targeted for closure due to the project should be surveyed for present use, past
use, and potential use by bats.

• Other tunnels near construction sites, as well as other potential bat habitat, should be
surveyed for bats if bats could be adversely affected by construction noise or other
disturbance.  Susceptibility to disturbance would depend on factors such as type of
disturbance, distance to construction site, bat species present, and purpose of use by bats
(e.g., roosting, breeding, migration, hibernation).

• If bats are present in tunnels affected by the project, or in other tunnels or bat habitats
within range of disturbance by construction activities, construction scheduling, buffer
zones, and other mitigative measures to avoid disturbance should be developed in
consultation with bat specialists and the Service before disturbance occurs.  

• If disturbance of a site used by bats is unavoidable, appropriate mitigation measures
should be developed in consultation with bat specialists and the Service before disturbance
occurs.

• Mitigation measures for construction disturbance should be based on seasonal habitat
needs and sensitivity of bats to disturbance.  The preliminary mitigation approach
recommended for breeding birds probably is not suitable for bats, as bat habitats are very
specialized and alternative sites for bat use may rare on and near the study area (i.e.,
affected bats may not have alternative habitat available).

• Decommissioned tunnels should not be completely and permanently sealed if they are used
by bats or have potential for use by bats.  Instead, decommissioned tunnels should be
modified, as appropriate, to preserve, enhance, or provide new bat habitat.  This could
include de-watering tunnels and installing bat gates.

• If permanent, complete closure of tunnels used by bats or tunnels providing potential bat
habitat, appears necessary, Reclamation should consult with the Service to investigate
alternatives and assess the potential for habitat compensation.  If impacts to habitat are
unavoidable, compensatory habitat of greater or equal value should be established as near
the project site as possible.

• If other existing tunnels on the project area are proposed as compensatory bat habitat,
tunnels should be surveyed for bat use to determine whether they are suitable for that
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purpose.  Suitability would depend of factors such as existing habitat suitability for bats,
existing bat occupancy, species of preexisting bats, potential to provide compensatory
habitat values for those lost (e.g., roosting, breeding, migration, or hibernation habitat),
and potential for enhancing habitat value of compensatory tunnels to  achieve a net gain
equal to habitat value lost at  impacted tunnels (habitat value enhancement can be
measured by the numbers of additional bats that can occupy the enhanced tunnels, which
should be at least equal to the numbers of bats that lost habitat).

• Construction sites should be monitored for bat activity throughout the year and through
project completion to identify potential conflicts with bats that were previously unknown.

• Potential bat habitat, such as caves, large trees (dead or living), tree stumps, cliffs, rocky
outcrops, etc., should be protected to the extent practicable year-round.
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Table C-1.  Life history and welfare factors and concerns for bat Species of Concern that may be associated with the Battle Creek
Salmon and Steelhead Restoration Project.

Species Temporal Patterns Habitat Requirements Welfare Factors & Concerns

Pale
Townsend’s
big-eared bat
[Corynorhinus
(=Plecotus)
townsendii
pallescens]

Hibernation colonies begin
forming late October; numbers
peak by January (USDA 2001). 
Hibernation in clusters of a few
to more than 100 bats (Harvey et
al. 1999).  Breeding starts within
first 3 weeks of October (USDA
2001).  Females congregate at
maternity sites in March and
June; males solitary at this time. 
Maternity colonies of one or
more clusters up to 100 bats. 
Usually single pup born between
May and July, fly within 3
weeks, and leave nursery roost
after two months.  Long distance
migrations unknown (Harvey et
al. 1999).

Primarily cave and mine use, but also
buildings (USDA 2001).  Require
specific structural and microclimate
conditions; not  all caves or mines have
these conditions.  High roost site
fidelity.  Hibernate where temperature
is 54 degrees F or less, but generally
above freezing, and often near cave or
mine entrances in well ventilated areas
(Harvey et al. 1999).  Females prefer
cooler locat ions for hibernation;
maternity colonies generally in darker,
warmer locations (USDA 2001).  Are
aerial foragers concentrating on forest
edges (Harvey et. al. 1999).  Prefers
native habitat and feeds primarily on
moths.  Requires access to free water
(USDA 2001).

Substantial population declines
have occurred over last 40-60
years (USDA 2001).  Majority of
roost loss due to human activity. 
Apparently limited by roost site
availability and are very sensitive
to human disturbances.  If
disturbance lasts more than a few
seconds, entire colony takes flight. 
May abandon roost once
disturbed.  Respond readily to
roost site protections such as
gates.  Conversion of native
habitat and loss of riparian habitat
pose a threat to foraging. 
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spotted bat
(Euderma
maculatum)

Capable of torpor, and hibernate
in some areas (USDA 2001). 
Appear solitary but may
hibernate in small groups.  May
make altitudinal migration from
forest to lowlands in autumn. 
Emerge about an hour after dark
and return to day roost about an
hour before sunrise (Harvey et al.
1999).  In the spring they spend
3-5 minutes foraging per
clearing, but more time is spent
around the same area in the
summer.  One young born per
year in June (USDA 2001).

Strongly associated with rock features,
such as cliffs and crevices (USDA
2001).  Appear to have sexual
segregation (females at higher
elevations).  Are generally solitary
roosters high in cliff crevices, and
occasionally found in caves and
buildings.  Foraging along mosaic
edges of forest, riparian habitats
associated with small to mid-size
streams in narrow canyons, wetlands,
and meadows.  Feed in flight over
water, along washes, and near ground.

One of rarest mammals in North
America (USDA 2001).  More
restrictive roosting and foraging
requirements than other bats. 
Roosts may be limited by lack of
foraging habitat.  Roost sites can
be affected by human activities
disturbing cliffs, rocky outcrops,
caves, and buildings.  An
extremely fragile species can be
injured during capture and
handling (Oliver 2000).
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fringed myotis
bat (Myotis
thysanodes)

Hibernation occurs from October
to March (USDA 2001).  Short
local migrations may occur to
suitable hibernacula, but
extensive migrations are unlikely. 
A maternity group (typically 200
bats) may remain together
through hibernat ion.  Mating
takes place in autumn and one
young is born between late May
and early July.  After birth,
young are placed in a separate
cluster from adults; adults fly
back and forth between roost and
feeding young (Harvey 1999). 
Young can fly in 20 days (USDA
2001).

Habitat includes valley foothill
hardwood, hardwood-conifer, and
riparian areas (USDA 2001).  Forage
in flight over water, open habitats, and
early succession vegetation.  May
glean from vegetation.  Roost in tree
cavities, caves, buildings, bridges,
mines, and rock crevices on cliff faces. 
Separate day and night roosts may be
used.  Maternity colonies may be
relatively cool and wet sites, and the
sites may change in response to
temperature in the roost.  Adult males
roost separate from maternity colonies
(USDA 2001).  Requires drinking
water.

Highly sensitive to disturbance at
roosting sites.  Adversely affected
by cave and mine exploration, and
reduction of tree roosts (large
snags) (USDA 2001).  Heavy
grazing may affect  prey base and
habitat.
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long-eared
myotis bat
(Myotis evotis)

Thought to migrate to different
elevations to hibernate (USDA
2001).  Little is known of winter
activity (CDFG 1990).  Females
form maternity colonies in
summer, whereas, males and
non-breeding females live singly
or in small groups, occasionally
occupying the same site as a
maternity colony, but roosting
apart from it (Harvey et  al.
1999).  One young is born in late
June or early July.  Species
emerges at dusk to forage.   

Roosting generalists, singly or in
groups of less than 30 (USDA 2001). 
Found in buildings, cliff crevices, snag
and live tree cavities, behind bark,
caves, mines, rocky outcrops, and
bridges.  Caves usually used as night
roosts (CDFG 1990).  Foraging habitat
includes forest edges, streams, riparian
areas, open tree stands, and open areas
without trees.  Primarily a gleaner, also
forage in flight, between and within
treetops.  Requires drinking water.

Show high roost site fidelity. 
Heavy grazing may impact prey
through reduction in grasses and
herbaceous vegetation.  Adversely
affected by cave and mine
exploration, and reduction of tree
roosts (large snags) (USDA 2001).
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long-legged
myotis bat
(Myotis volans)

Relatively tolerant of cold
temperatures, which may extend
the pre-hibernation period
(Harvey et al. 1999).  Believed to
make short, local migrations for
hibernation (USDA 2001).  There
are usually more males than
females at hibernation sites
(Harvey et al. 1999).  Maternity
colonies are moderately
gregarious, as are late summer
swarming and hibernation
groups.  In Canada, they swarm
in August and  begin hibernation
by late September (Nagorsen and
Brigham 1993).  Females give
birth between May and August. 
Emerge early evening to forage
and active throughout the night
with peak activity in first 3-4
hours after sunset.

Roosting habitat generalist with
preference for snags and large trees
(USDA 2001).  Also uses buildings,
rock crevices, and under tree bark
(USDA 2001).  Caves and mines may
be used as hibernacula (Harvey et al.
1999) and night roosts (USDA 2001). 
Maternal colonies usually occur in
hollow trees, under bark, rock crevices,
buildings (USDA 2001), and stream
banks (Harvey et al. 1999).  Foraging
habitat includes edges, streams and
riparian areas, and open stands.  Prey
caught in flight, generally 10 to 15 feet
over water, close to trees and cliffs,
and in openings in woodlands &
forests (USDA 2001). 

Adversely affected by reduction in
roosting trees, urbanizat ion,
timber harvest, and insecticide use
(USDA 2001). 
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small-footed
myotis (Myotis
ciliolabrum)

Movements to  hibernacula
probably local (CDFG 1990). 
Hibernate in groups of up to 50
or more bats, from November to
March (USDA 2001).  Maternity
colonies of 12-20 individuals. 
Typically one, but sometimes
two, young born between May
and June (Harvey et al. 1999). 
Most young fly by mid-August
(CDFG 1990).  Males tend to
roost singly (USDA 2001). 
Begin foraging at dusk shortly
after sunset with peaks of activity
between 10pm and 12pm and
1am and 2 am (CDFG 1990).

Seemingly prefer arid habitats (Harvey
et al. 1999).  Habitat occurs in deserts,
chaparral, riparian zones, coniferous
forest and other arid uplands, near
water, up to 8,900 feet elevation.  Use
small, protected crevices that are hot
and dry (Nagorsen and Brigham 1993),
but may prefer humid roosts (CDFG
1990).  Roosts in caves, buildings,
mines, rock/cliff crevices, clay banks,
spaces between rocky talus slopes and
boulders, and occasionally under
bridges and under bark (Harvey et al.
1999).  Often hibernate in cold drafty
places (USDA 2001).  Maternity
colonies can be found in caves, mines,
and buildings.  Riparian areas and open
tree stands used for foraging.  Forage
over water, close to rocks and cliffs,
and among trees.  Requires water
often; streams, ponds, springs, and
stock tanks utilized for drinking
(USDA 2001).  May be found feeding
or roosting with other bat species
(CDFG 1990).

Adversely affected by mining,
rock climbing, cave and mine
explorat ion, reservoir
construction, urbanization and
other habitat loss or alteration
activities (USDA 2001).  Prey
base may be affected by
insecticide use.
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Yuma myotis
bat (Myotis
yumanensis)

Winter habits poorly understood,
but probably make local or short
migrations to hibernation sites
(CDFG 1990).  In late May and
early June nursery colonies form
(Harvey et al. 1999).  Males
scatter and lead solitary lifestyle,
foraging at higher elevations
(Grinnel 1918).  One young born
in late May or early June (Harvey
et al. 1999).  Nursery roost
abandoned in autumn, for
migration (dispersal) (unknown
location and distance).  Emerge
to forage when nearly dark. 
After feeding, it retreats to a
temporary night roost near
feeding area (Nagorsen and
Brigham 1993).

Habitat generally in areas with open
water, riparian areas, woodlands and
open areas (Nagorsen and Brigham
1993).  Roost in buildings, mines,
caves, crevices, and under bridges
(CDFG 1999).  Nursery roosts may
occur in buildings, caves, mines, and
under bridges (Harvey et al. 1999), and
warm, dark sites are preferred (CDFG
1990).  Nursery colony cluster
behavior known to relate to
temperature changes, and bats pack
close together when in cooler
temperature (Nagorsen and Brigham
1993).  Forage primarily over water
(Nagorsen and Brigham 1993).  

Nursery roost  are quickly
abandoned if disturbed (Harvey,
et. al 1999).  
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SPECIFIC MITIGATION MEASURES

North Battle Creek Feeder
• The proposed road to access the new fish screen and ladder should be as narrow and short

as possible, so that only a minimal amount of the high value quality oak and riparian
habitat would be lost or impacted.

• Construct drainage control for the road that would collect runoff and excessive levels of
eroded sediment before it could enter the creek.  This may require sediment basins that
would occasionally need to be cleaned out.

• Construct staging and facility maintenance areas at the bottom of the road should be as
small as possible to minimize impacts to the high value oak, riparian, and wetland habitat.

• Construct a retaining wall at bottom of road along the edge of the creek to minimize width
of riprap area on streambank.

Eagle Canyon Diversion Dam
• Avoid impacts to natural seeps and springs, as these are high value habitats that may be

difficult to restore or replace.

Wildcat Canal
• If the canal is to be filled during decommissioning, loss of existing wetland values should

be minimized by preserving or creating wetland areas along the canal that have seeps or
other sources of water (e.g., water table or natural runoff topography) to maintain them.

• Construct steel-grate walkways on footings to cross areas of spring flow on footpath into
canyon.

South Canal
• Provide bat access to decommissioned tunnels using bat gates on tunnel entrances per

Fianal EIS/EIR descriptions.

Inskip Diversion Dam/South Power House
• Avoid using the oak woodland site across the road from the powerhouse as a borrow area,

as it is well established oak woodland habitat.  Some excavation might be possible if it can
be contained within the grassy area in the southwest portion of the site.  However, the
grassy area may be useful as staging area, if root zones of trees are fenced off and
avoided.

• The permanent parking lot/construction staging area proposed near the new fish screen
should be kept to minimal size to minimize impacts to high value oak woodland habitat. 
Large oak trees surrounding the parking/staging area identified in the project EIS/EIR
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should be trimmed, as necessary, and preserved to extent  feasible instead of removing the
trees.

• The pipeline proposed at the outlet of the new bypass tunnel that would lead to South
Fork Battle Creek could form an obstacle to movements of wildlife in the riparian
corridor.  If the pipe is constructed above ground, an underpass, such as elevating the
pipeline on footings, should be provided for wildlife passage.

Coleman Diversion Dam/Inskip Powerhouse
• The penstock bypass proposed for the Inskip Powerhouse could form an obstacle to

movements of wildlife on the open chute portion of the bypass.  Provide overpasses for
wildlife use, and consider establishing bridges of natural materials (e.g., large wooden
beams or tree limbs) past the existing penstock to further provide for wildlife movements.

Mt. Lassen Trout Farms
Jeffcoat East/West

• Because a large number of elderberry shrubs have been identified on this site within 100
feet of the proposed pipeline corridor, but no estimates are yet available for which shrubs
can be avoided by construction, make all efforts to avoid elderberry shrubs by at least 100
feet.  Refer to the Service’s Biological Opinion (Attachment H) for Terms and Conditions
and Conservation Measures for the project.

• Avoid disturbance of the large oak trees (out to tree drip line) within and adjacent to the
pipeline corridor, as practicable.

• Keep the pipeline corridor footprint as narrow as practicable.

• Conduct pre-construction surveys for black rails at Jeffcoat East/West and Willow Springs
wetland sites identified in the Restorat ion Project’s ASIP Addendum.

• Develop and implement a monitoring plan for yellow-breasted chats to ascertain project
effects on this species.  The yellow-breasted chat is a State species of special concern and
is prevalent on the Jeffcoat East/West site.  Little is known about yellow-breasted chat
responses to construction disturbance and monitoring project effects on the species will
help determine what effect the project has had on yellow-breasted chats.  This monitoring
should be conducted before and after project construction to compare a baseline with
subsequent effects.  Monitoring for yellow-breasted chats would be congruent with
directives for Federal agencies regarding migratory birds (Attachment E), as follows:

“Identify where unintentional take reasonably attributable to agency actions is having, or is
likely to have, a measurable negative effect on migratory bird populations, focusing first
on species of concern, priority habitats, and key risk factors, and develop and use
principles, standards, and practices that will lessen the amount of unintentional take in
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cooperation with the Service” (Executive Order 13186: Responsibilities of Federal
Agencies to Protect Migratory Birds, Federal Register 66(11):3853-3856).

All Restoration Project Sites
• Consider use of areas previously occupied by decommissioned hydropower facilities for

potential compensation sites for other project impacts.
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CONSERVATION MEASURES FOR MIGRATORY BIRDS
SUPPORTED BY EXISTING DIRECTIVES

As Applicable to the Battle Creek Salmon and Steelhead Restoration Project

Executive Order 13186: Responsibilities of Federal Agencies to Protect Migratory Birds

Federal Register 66(11):3853-3856

Section 3(e):
(1) support the conservation intent of the migratory bird conventions by integrating bird
conservation principles, measures, and practices into agency activities and by avoiding or
minimizing, to the extent practicable, adverse impacts on migratory bird resources when
conduct ing agency actions; 

(2) restore and enhance the habitat of migratory birds, as pract icable; 

(3) prevent or abate the pollution or detrimental alteration of the environment for the benefit of
migratory birds, as practicable; 

(4) design migratory bird habitat and population conservation principles, measures, and practices,
into agency plans and planning processes (natural resource, land management, and environmental
quality planning, including, but  not limited to,  forest  and rangeland planning, coastal management
planning, watershed planning, etc.) as practicable, and coordinate with other agencies and
nonfederal partners in planning efforts; 

(5) within established authorities and in conjunction with the adoption, amendment, or revision of
agency management plans and guidance, ensure that agency plans and actions promote programs
and recommendations of comprehensive migratory bird planning efforts such as Partners-in-Flight,
U.S. National Shorebird Plan, North American Waterfowl Management Plan, North American
Colonial Waterbird Plan, and other planning efforts, as well as guidance from other sources,
including the Food and Agricultural Organizat ion's International Plan of Act ion for Reducing
Incidental Catch of Seabirds in Longline Fisheries; 

(6) ensure that environmental analyses of Federal actions required by the NEPA or other
established environmental review processes evaluate the effects of actions and agency plans on
migratory birds, with emphasis on species of concern; 

(9) ident ify where unintentional take reasonably attributable to agency actions is having, or is
likely to have, a measurable negative effect on migratory bird populations, focusing first on
species of concern, priority habitats, and key risk factors. With respect to those actions so
identified, the agency shall develop and use principles, standards, and practices that  will lessen the
amount of unintentional take, developing any such conservation efforts in cooperat ion with the



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005

 E-4

Service. These principles, standards, and practices shall be regularly evaluated and revised to
ensure that they are effective in lessening the detrimental effect of agency actions on migratory
bird populations. The agency also shall inventory and monitor bird habitat and populations within
the agency's capabilities and authorities to the extent feasible to facilitate decisions about the need
for, and effectiveness of, conservation efforts;

Section 3(f)
Notwithstanding the requirement to finalize an MOU within 2 years, each agency is encouraged to
immediately begin implementing the conservation measures set forth above in subparagraphs (1)
through (15) of this section, as appropriate and practicable.

U.S. Fish and Wildlife Service, Division of Migratory Bird Management, Executive Order
for the Conservation of Migratory Birds, Questions and Answers (selected)
(http://migratorybirds.fws.gov/EO/QandA.html)

Does the MBTA apply to Federal agencies, and if so how do those prohibitions relate to this
Executive Order?
Federal courts have recently affirmed that Federal agencies are subject to prohibitions in the
MBTA, including restrictions on "take" of migratory birds. Nothing in the Executive Order would
constitute legal authorizat ion to take migratory birds. In other words, the requirements of the
Executive Order are in addition to, not in lieu of, the prohibitions of the MBTA. Federal agencies
are required to possess permits before taking migratory birds. Who will be affected by the
Executive Order? The Executive Order will influence Federal agencies by requiring them to
incorporate migratory bird conservation measures into their agency activities. Impacts on the
States and private landowners are not expected to be significant.

You've stated that Federal agencies must obtain permits from the Service for activities covered by
existing MBTA permits. How should Federal agencies proceed when an activity for which there is
no existing permit may result in take of migratory birds?
Existing migratory bird permit regulations authorize take for specific types of activities, such as
collecting birds for scientific or educational purposes, or lethal control of birds damaging
agricultural crops or other personal property. They do not authorize take resulting from activities
such as forestry or agricultural operations, construction or operation of powerlines, and other
activities where an otherwise legal action might reasonably be expected to take migratory birds,
but is not the intended purpose of the action.

Under the provisions of the MBTA, the unauthorized take of migratory birds is a strict liability
criminal offense that does not require knowledge or specific intent on the part of the offender. As
such, even when engaged in an otherwise legal activity where the intent is not to kill or injure
migratory birds, violations can occur if bird death or injury results.

The Service has enforced the MBTA with discretion, focusing on individuals or organizations that
take birds with disregard for the law, particularly where no valid conservation measures have been
employed. In doing so, the Service has been able to focus its limited resources on working
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cooperatively with various industries, agencies and individuals to reduce impacts on migratory
birds. When necessary, the Service has taken enforcement actions to stop activities that threaten
migratory bird populations.

Agency compliance with the Executive Order and the MOUs developed in consultat ion with the
Service, while not eliminating the possibility of violations of the MBTA, should ensure that
migratory bird populations are safeguarded. By avoiding or minimizing the impact of activities on
migratory bird populations and otherwise implementing the terms of the MOUs, agencies can
reduce or eliminate the biological significance of any potential violation, as well as the possibility
of enforcement action.

FWS Director's Order No. 72:  Responsibilities of Federal Agencies to Protect Migratory
Birds in Accordance with Executive Order 13186

Section 6
c. Prevent or abate the pollution or detrimental alteration of the environment for the benefit of
migratory birds within the scope of our statutory authorities.

d. Within established authorities and in conjunction with the adoption, amendment, and revision of
Service management plans and guidance, ensure that our plans and actions promote programs and
recommendations of comprehensive migratory bird planning efforts. Examples include: Partners in
Flight Bird Conservation Plans, the U.S. Shorebird Conservation Plan, the North American
Waterfowl Management Plan, and the North American Waterbird Conservation Plan. These bird
plans and other bird conservation planning efforts will be integrated through the North American
Bird Conservation Initiative.

e. Ensure that environmental analyses of Federal actions evaluate the effects of actions and agency
plans on migratory birds, with emphasis on species of concern.

j. Provide technical assistance on migratory bird species and their habitats to other Federal
agencies.

k. In conjunction with other Federal agencies, work to develop reasonable and effective
conservation measures for key management actions that affect migratory birds and their natural
habitats, with emphasis on species of concern.

Exhibit 2:  Service Guidance to Conserve Migratory Birds- Federal Program Activities
1.  Participate in early project planning to advance bird conservation, with emphasis on species of
concern. Specifically: (a) identify bird-related goals, conservation measures, and comprehensive
plans applicable to  the project area; (b) advise on project impacts to migratory birds; (c) identify
means and measures to avoid and/or minimize potential for take of migratory birds, eggs and
active nests, including, but not limited to: (1) project modification or denial, (2) time of year
restrictions on vegetation clearing, (3) avoidance of cavity trees, colonial bird nests, and other
active nests, and (4) avoidance of nests of species of concern.
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2. Ensure that environmental analyses of Federal actions required by the National Environmental
Policy Act or other established environmental review processes evaluate the effects of actions and
agency plans on migratory birds, particularly species of concern. This pertains to Service actions
in addition to the review of other Federal agency actions. Utilize best available demographic,
population, or habitat association data in the assessment of impacts on migratory birds.

4. Coordinate Federal project assessments with the Regional/CNO Migratory Bird Program when
proposed activities may have a negative effect on migratory birds, particularly species of concern.

8. When completing project reviews, recommend to project applicants that they incorporate
sufficient funding in project budgets for investigations and assessment of issues pertinent to
migratory birds, particularly species of concern.

A Blueprint for the Future of Migratory Birds

U.S. Fish and Wildlife Service. 2004. A Blueprint for the Future of Migratory Birds:  Migratory
bird program strategic plan 2004-2014.  Migratory Birds and State Programs, Arlington, VA.

Implementation Strategies:  Habitat Conservation
B-3: Protect, restore and manage priority terrestrial, aquatic , and marine habitats for birds
through the North American Wetlands Conservation Act, Neotropical Migratory Bird
Conservation Act, Migratory Bird Hunting and Conservation Stamp Act, and other appropriate
funding opportunities.

B-7: Provide technical assistance to Service field stations and private and public partners on the
most effective protection, restoration and management practices for migratory bird habitats.

B-8: Coordinate with public and private partners that manage resources, such as agricultural land,
timber, grasslands, fisheries, and energy, by communicating migratory bird requirements to
minimize the adverse impacts and maximize the benefits of these programs to migratory birds.

Implementat ion Strategies:  Consultat ion, Cooperation, and Communication  
D-7: Provide technical assistance to partner agencies and organizations through federal project
reviews and other means to integrate migratory bird conservation objectives into their project
planning and implementation.

California Partners in Flight Conservation Plan---Riparian Joint Venture

RHJV (Riparian Habitat Joint Venture). 2004. Version 2.0. The riparian bird conservation plan: a
strategy for reversing the decline of riparian associated birds in California. California Partners in
Flight. http://www.prbo.org/calpif/pdfs/riparian.v-2.pdf. 

Habitat  Protect ion Recommendations
-Protect and restore riparian areas with intact adjacent upland habitats.
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Riparian-associated birds make use of grass, shrub and woodland habitats adjacent to riparian
zones throughout their lives. Upland zones provide migratory stopover grounds, foraging habitat,
and dispersal corridors for non-breeding adults and juveniles. These areas act as both flood
refugia and supplemental foraging areas. 

-Prioritize sites with an intact natural hydrology or the potential to restore the natural processes
of the system.

Of the 11 focal riparian bird species that have suffered population declines, seven prefer to nest  in
early successional riparian habitat, particularly willow/alder shrub habitats with dense understory
cover. To flourish, early successional habitats depend upon natural hydrology, including flooding,
soil deposition, and point bar formation, for establishment (Sacramento River Advisory Council
1998). Seed dispersal and natural tree regeneration and growth also are sometimes compromised
due to the absence of high peak flows or seasonal fluctuations in water levels (Smith et al. 1991,
Stromberg and Pat ten 1992). Restoring or mimicking natural hydrology contributes to recreating
the structural diversity found in natural riparian systems, increasing the habitat quality for native
wildlife. Sites with intact natural hydrology or the potential to return to one should receive special
consideration.

-Prioritize sites according to surrounding land use.

Management of riparian areas at a watershed-level is the best method for conserving bird
populations. Landscape scale land use patterns may significantly affect the sustainability of
riparian bird populations over the long term (Petit et al. 1995).

The following land uses within a riparian buffer zone are listed in general order of preference. This
list provides only rules of thumb and must be considered in context with many other factors when
assessing each unique conservation opportunity. The land uses generally beneficial with
sustainable management are:  o Natural habitat not used for commodity production (e.g.,
wilderness).  o Unimproved parks/open space (provided substantial non-native species problems
do not exist).  o Commercially managed habitat (e.g., grazed oak woodlands or timber production
forest).

-Ensure that the patch size, configuration, and connectivity of restored riparian habitats
adequately support the desired populations of riparian dependent species.

The size and connectivity of riparian habitat patches may be limiting to bird species' occupancy
and population size. A habitat patch is a contiguous area of similar vegetation, usually defined by
the dominant vegetation (e.g., a cottonwood willow patch within the valley foothill riparian type).
Patch sizes must not fall below the minimum necessary to support populations based on: o
Territory size requirements. o Community dynamics. o Sensitivity of some species to
fragmentation and edge effects (increased
predation/parasitism rates).
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Management  Recommendations

-Manage riparian and adjacent habitats to maintain a diverse and vigorous understory and
herbaceous layer, particularly during the breeding season.

Early successional habitats with a dense, shrubby understory and herbaceous groundcover are
critical for successful nesting of nine of the 17 focal riparian species. Not surprisingly, shrub cover
around the nest is an important variable in nest-site selection for many species (Table 8-3).

-Limit restoration activities and disturbance events such as grazing, disking, herbicide
application, and high-water events to the nonbreeding season.  When such actions are absolutely
necessary during the breeding season, time disturbance to minimize its impacts on nesting birds.

The nesting season is a critical period for the maintenance of bird populations (Martin 1993).
Some management activities, such as ground preparation for planting or water impoundment, can
have serious consequences for breeding songbirds by destroying nests and nesting habitat or
causing nest abandonment. Managers often have a degree of flexibility, allowing them to schedule
these activities outside the breeding season while still achieving their management objectives. In
general, the breeding season in California may begin as early as March and continue through
August, depending on region, habitat type and elevation (Table 8-4).

-Increase protection and management actions to benefit severely declining or locally extirpated
bird species in California.

California Partners in Flight Conservation Plan-Oak Woodland

CalPIF (California Partners in Flight). 2002. Version 2.0. The oak woodland bird conservation
plan: a strategy for protecting and managing oak woodland habitats and associated birds in
California (S. Zack, lead author). Point Reyes Bird Observatory, Stinson Beach, CA.
http://www.prbo.org/calpif/plans.html.

-Prioritize sites with intact oak regeneration and decay processes.

One of the greatest  threats to oak woodland habitat in California is the lack of oak regeneration,
specifically in blue, interior live, Oregon white, and valley oak communities. Habitats that
presently harbor healthy bird populations will fail to support future generations of oak
woodland-associated bird species if regenerative processes are not intact.

Regeneration may be considered to be adequate if the number of seedling and sapling oaks is
sufficient to offset  mortality (Standiford and Tinnin 1996). Oak recruitment may be episodic,  and
therefore sites that currently lack young oaks may still be viable in the future. Other important
parts of an ecologically functioning oak woodland system are acorn production and oak tree
decay. Four oak woodland-associated species, Acorn Woodpecker, Yellow-billed Magpie,
White-breasted Nuthatch and Western Scrub-Jay, depend on acorn production as a food source
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and in turn, are instrumental in the dispersal process needed for oak regeneration. Ten of the oak
woodland-associated focal species depend on decaying trees and limbs for nest cavities and also,
in the case of Acorn Woodpecker, Oak Titmouse and White-breasted Nuthatch, for storing food.

-Prioritize sites to include diverse age structure of oak trees, especially large old oak trees.

Protect ing sites with a diverse age structure of oak trees will provide a continuum of seeding
phenologies, preventing synchronous or wide-scale acorn crop failures. Maintaining large old
oaks within a diverse age structure will provide decaying limbs necessary for bird nesting sites in
addition to high output acorn production. McDonald (1990) demonstrated that Black Oaks much
reach 30 years before producing viable acorns and seldom produce large quant ities of acorns until
they reach 80-100 years. Good acorn producing trees can continue abundant production up to
200 years. Territorial requirements for the Acorn Woodpecker, a species instrumental in acorn
dispersal, include large central trees for nesting, granary and roosting, surrounded by a periphery
of smaller or medium sized trees.

-Prioritize sites to represent a diversity of oak woodland types.

The full range of variation in oak woodland habitat  types (and associated animal species) can be
protected by: 1) protecting a diverse portfolio of sites located in different parts of the geographic
and elevation range of oak woodlands, and 2) protecting individual sites that contain a variety of
oak woodland types. Protecting the variety of oak woodland types may help protect the various
birds that are associated with different types of oak woodland habitats. Some bird species also
appear to occur in higher numbers when the diversity of oak woodland types present in the
surrounding landscape is higher (Stralberg and Williams, 2002).

-Prioritize sites according to surrounding land use.

Certain uses of land adjacent to oak woodland habitat may negatively impact the quality of that
habitat for native birds. For example, oak woodlands that are adjacent to pastures or residential
developments may be more accessible to European Starlings, which compete for nest cavities with
other secondary cavity nesters (Verner et al. 1997, Merenlender et al. 1998). Urban or suburban
development may also have a negative effect on the presence or abundance of some bird species,
including Lark Sparrow and Rufous-crowned Sparrow, in adjacent  oak woodlands (Stralberg and
Williams, 2002).

-Prioritize oak woodland sites adjacent to intact chaparral, grassland, pine or and riparian
habitats.

Riparian areas are especially important to many species of birds and other wildlife that are also
found in adjacent oak woodlands (RHJV 2000). An analysis using the California Wildlife Habitat
relationships System (CWHR) predicted that 150 species of birds use riparian habitat within or
adjacent to oak woodlands for breeding, feeding and/or cover (see Chapter 4 in Standiford and
Tinnin 1996). Many birds that are more typical of chaparral or grassland habitats can also be
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found in adjacent oak woodlands. Thus, the bird community found within oak woodland patches
is strongly influenced by the type of habitat that surrounds them (Sisk et al. 1997).

-Prioritize sites according to landscape variables (patch size, shape, connectivity) that
adequately support the desired populations of oak woodland-dependent species.

Large, unfragmented, and connected areas of oak woodland should have high priority for
protection, for a number of reasons. Bird species composition can be altered by habitat
fragmentation. For example, the proportion of neotropical migrant species in the bird community
was found to be higher in undeveloped oak woodland than in ranchette developments
(Merenlender et  al. 1998). The same study found a number of bird species to be more abundant in
subdivided oak woodlands. These include Western Scrub-Jay, a common predator on the nests of
other birds, and European Starling, an exotic competitor of cavity nesting birds (Purcell and
Verner 1999). Stralberg and Williams (2002) found several bird species, mostly neotropical and
short distance migrants, to increase in abundance with the proportion of oak woodland habitat
remaining in the surrounding landscape.

-Prioritize sites according to management options.

Sites in which management can be used to restore natural ecosystem processes should be given a
high priority for protection. For example, sites in which a natural fire regime can be re-established
might be assigned a higher priority than sites in which there is a need for strong fire suppression.
Sites in which the impacts of grazing can be st rictly managed may also be priorities for protect ion.

-Prioritize sites based on conservation threats and opportunities for protection.

The above guidelines are useful for identifying the highest quality oak woodland sites in the state,
however, not all of these sites will be equally threatened by imminent habitat loss and degradation.
Therefore, an analysis of impending threats and conservation funding potential should be included
in the prioritization process. Habitat quality, vulnerability, and conservation potential all must be
considered in designing the best conservation strategies.

Management  Recommendations
-Limit restoration activities and disturbance events such as grazing, prescribed fire, firewood
harvesting, disking, and herbicide to the non-breeding season (which varies by region, but is
typically August through February in California).

Such disturbances during the breeding may have direct impacts on the nesting success of oak
woodland species, especially ground or shrub nesters. These activities may be much less
detrimental to birds if conducted during the non-breeding season. Grazing probably contributes to
the long-term lack of oak recruitment in many areas, which will in time have serious consequences
for bird populations. Thus, grazing should be managed so as to promote oak recruitment. There is
some evidence suggesting that winter grazing is less damaging to blue oak seedlings than spring
or summer grazing (Hall et al. 1992).
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-Manage for a grass and shrub understory where bioregionally appropriate.

-Retain decaying or dead oak trees, limbs, snags and mistletoe.

Some cavity-nesting birds, such as the Plain Titmouse and White-breasted Nuthatch, nest
primarily in natural cavities (Wilson et al. 1991). Therefore, the injured and decaying trees in
which these cavities often form are an important habitat element for these species. Allowing dead
limbs to remain on living trees may provide entry points for decay-enhancing organisms, which in
turn allow birds to excavate cavities in the rotting wood. An analysis using the California Wildlife
Habitat relationships System (CWHR) estimated that over 50 species of birds use snags for
breeding, feeding and/or cover (Guisti et al. 1996). Mistletoe is known to be an important winter
food for Western Bluebirds (see Species Account for details).

-Retain large oak trees whenever possible.

Acorn Woodpeckers will benefit from the presence of large diameter trees (> 50 cm DBH), which
they prefer to use for nesting and as granary trees (Gutierrez and Koenig 1978, Wilson et al.
1991). One study in the Bay/Delta bioregion found that granaries were almost exclusively found
in deciduous oaks greater than 75 cm in diameter (Wilson et al. 1991), while softwoods such as
pines are preferred in other areas (see species account for more details). Sustaining Acorn
Woodpecker populations is likely to be beneficial to secondary cavity nesting species, such as
Western Bluebirds, which often use old excavated nests. Large trees often contain many natural
cavities for nesting birds, and are disproportionately chosen for site sites by Red-tailed Hawks
(Tietje et al. 1997a) . See recommendation 1.3. Large oak trees also produce more acorns than
smaller trees, providing both a source of oak recruitment and food for wildlife. Therefore, in the
absence of any data on actual acorn production, the largest trees should be retained. Also, certain
individual trees may produce more acorns, have more large branches and produce larger snags
and logs for wildlife use than other trees. Therefore, these especially valuable individual trees can
be identified and retained to benefit birds and other wildlife. 

-Support focused and creative action by the California Wildlife Conservation Board (WCB) in
implementing the recently (2001) passed Assembly Bill No. 242, the Oak Woodland
Conservation Act (the Act).

This bill authorizes the establishment of the Oak Woodland Conservation Fund for the protection
and conservation of oak woodlands throughout the state of California, to be administered by the
WCB. The Oak Woodland Conservation Fund may be used to offer financial incentives to private
landowners to protect and promote biologically functional oak woodlands over time.
Conservation easements, land improvement, and public education and outreach are some of the
activities that may be funded as a result of this bill. The WCB program has exciting potential for
working creatively and constructively with landowners to promote good land stewardship. A
program to encourage and facilitate efforts to  improve oak regeneration on private lands should
be emphasized statewide.
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California Partners in Flight Conservation Plan-Coastal Scrub and Chaparral 

CalPIF (California Partners in Flight). 2004. Version 2.0. The Coastal Scrub and Chaparral Bird
Conservation Plan: a Strategy for Protecting and Managing Coastal Scrub and Chaparral Habitats
and Associated Birds in California (J. Lovio, lead author). PRBO Conservation Science, Stinson
Beach, CA. http://www.prbo.org/calpif/plans.html.

Habitat  Protect ion Recommendations
-Prioritize restoration/acquisition sites according to their proximity to existing high quality sites.

Restoration sites near existing high-quality sites and population sources may have a higher
probability of being recolonized by locally extirpated bird species and by rare understory herb
species. Also, for many species, fragment size may be a better predictor of recolonization than
degree of isolation (Crooks et al. 2001).

-Prioritize restoration/acquisition based on surrounding land use.

Landscape-scale land use patterns may significantly affect the sustainability of coastal scrub bird
populations (Stralberg and Bao 1999). Surrounding land use influences populations of predators
such as domestic cats, jays, skunks, raccoons, ravens, and crows. 

Management  Recommendations

-Limit restoration activities and disturbance events such as prescribed burns, grazing, disking,
herbicide application to the nonbreeding season.

The nesting season is a critical period for the maintenance of bird populations (Martin 1993).
Some management activities, such as ground preparation for planting or burning, can have serious
consequences for breeding songbirds by destroying nests and nesting habitat or causing nest
abandonment. Managers often have a degree of flexibility, allowing them to schedule these
activities outside the breeding season while still achieving their management objectives.
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Habitat Compensation Approach For the 
Battle Creek Salmon and Steelhead Restoration Project:

A Program View

Battle Creek Environmental Team
March 8, 2004

Background
Construction activities of the proposed Battle Creek Salmon and Steelhead Restoration Project
will have incidental adverse effects on fish and wildlife habitat. Mitigative measures have been
developed by the Restoration Project to avoid and minimize these adverse effects to the extent
practicable, but compensation must be addressed for unavoidable adverse effects on several
habitats. For the purpose of this discussion, (mitigation( is broadly defined as any action to avoid,
minimize, or compensate for adverse effects; whereas, (compensation( is replacing lost
environmental values.

Preliminary estimates of riparian and upland habitat impacts are provided in Table 1.  These
estimates are taken from the Restoration Project(s Draft Environmental Impact
Statement/Environmental Impact Report (EIS/EIR) (USBR and SWRCB 2003) and were made
conservatively to represent the greatest perceived impact scenario.  New estimates are presently
being developed with updated information on project designs, and it is expected that projected
impact areas will be reduced, especially for oak woodland habitats.  Wetlands are not included in
this proposal, as the section 404 permitting process will ultimately determine mitigation needs for
wetlands.

General mitigation standards for CALFED Bay-Delta Program related projects are contained in
the Program(s Programmatic Record of Decision (ROD) (CALFED 2000a) and Multi-Species
Conservation Strategy (MSCS) (CALFED 2000b).  Preliminary recommendations for mitigation
of habitats also have been prepared by the Fish and Wildlife Service (FWS) specifically for the
Restoration Project in its Draft Fish and Wildlife Coordination Act (FWCA) Report (USFWS
2001, 2003).  These standards and recommendations include compensation ratios (Table 1) for
adverse effects on habitats, whereby, the Restoration Project would restore or enhance additional
area specified by the compensation ratio to offset the adverse effects.  However in light of
escalating Restorat ion Project costs for both construction and mitigat ion, other mitigation options
might be developed that would consider Restoration Project benefits, and benefits of other
CALFED-funded actions within the Battle Creek watershed.

A conference call among the Bureau of Reclamation, NOAA Fisheries, FWS, Department of Fish
and Game (DFG), Pacific Gas and Electric Company (PG&E), and Metropolitan Water District
was held on December 17, 2003, to discuss riparian and oak woodland mitigation.  With
consideration to goals of the CALFED Bay-Delta Program and Restoration Project, and expected
adverse effects and benefits of the Restoration Project, conference call participants agreed that a
reasonable compensation ratio for riparian forest/scrub would be 3:1, given that supporting
criteria could be met.
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Table 1.  Preliminary estimates of potential impacts to  riparian and upland habitats presented in
the Restorat ion Project Draft EIS/EIR and presently recommended compensation ratios.

Habitat Type Potential Impacts
(acres)

Compensation Ratios (acres)

CALFED MSCS Draft FWCA
Report *

Riparian Forest/Scrub 7.2 2:1 to 5:1 5:1

Blue Oak
Woodland/Savanna

49.6 2:1 to 5:1 5:1

Live Oak Woodland 25.9 2:1 to 5:1 5:1

Gray Pine/Oak
Woodland

3.4 2:1 to 5:1 5:1

Mixed Chaparral 3.4 2:1 to 5:1 3:1

Annual Grassland 11.2 1:1 to 3:1 1:1

*FWCA report ratios assume permanent loss of all habitat value at impact sites

Specific compensation ratios were not proposed for oak woodland habitats during the conference
call because the Restoration Project would not benefit oak woodlands.  It was noted, however,
that opportunities for oak woodland compensation within the Battle Creek watershed might be
limited.  It was decided that opportunities for oak woodland compensation should be further
investigated, including use of conservation easements to protect  oak woodland habitat.  Further
investigation of oak woodland compensation options did not identify any opportunities for
restoring degraded oak woodland habitats in the Battle Creek watershed; however, several
properties were identified in the Battle Creek watershed that were protected, or proposed for
protection, through conservation easements funded, or partly funded by the CALFED Program.

A second conference call among FWS, DFG, PG&E, and The Nature Conservancy (TNC) was
held on January 22, 2004, to discuss riparian monitoring needs for the Restoration Project(s
Adaptive Management Plan and the potential for conservation easements to serve as
compensation for Adverse effects the Restoration Project.  The discussion addressed size of
existing and potential conservation easement properties in the Battle Creek watershed, habitat
types present, and risk of harmful future land uses that the easements might avert.  These factors,
considered together, appeared to support the concept of crediting easement benefits as
compensation for adverse effects of the Restoration Project, when viewed in the context of the
broader CALFED Program.
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The proposed mitigation approach presented herein includes 1) consideration of project benefits
for setting compensation ratios for impacts to riparian habitat and 2) consideration of other
CALFED-funded actions in the watershed for meeting compensation needs for riparian and
upland habitats.  The following sections describe programmatic conservation measures provided
by the CALFED Program, compensation views presented in the Draft FWCA report, and
rationale for reconciling these guidelines into a balanced compensation approach.

CALFED Programmatic Conservation Measures
CALFED(s MSCS has incorporated conservation measures (CALFED 2000b:Attachment D) into
the CALFED Program to avoid, minimize, and compensate for adverse effects of CALFED
actions on natural communities covered by the Natural Community Conservation Planning Act. 
Accordingly, appropriate compensation commitments for NCCP habitats are presently being
developed for inclusion in the Restoration Project(s Natural Community Conservation Plan
(NCCP).  MSCS guidance states that (conservation measures for NCCP communities are
primarily directed at conserving the quality and quantity of natural habitats...  Where CALFED
actions would result in the permanent loss of natural NCCP habitats, restoration, enhancement, or
protection of in-kind habitat would typically be required to compensate for the loss( (CALFED
2000b:4-7).

The MSCS provides ranges of compensation ratios for restoring or enhancing in-kind habitat
acreage for natural plant communities covered in the MSCS that are lost or degraded from actions
taken under the CALFED program, such as Ecosystem Restorat ion Program (ERP) actions.  All
habitats affected by the Restoration Project are covered in the MSCS; compensation ratios are
provided in Table 1.  The MSCS does not provide direction for selecting a precise level of
compensation for an NCCP habitat, but it might be assumed that the greater the degradation of
habitat, the higher the compensation ratio should be.

However, the MSCS further provides that (ERP actions to restore or enhance habitats that are
implemented concurrently and in proximity to one another will be considered together for
purposes of assessing their impacts on species and habitats and imposing compensatory measures. 
If the restoration and enhancement actions culminate in an increase or improvement in a particular
NCCP community, compensatory measures may not be required even if there is a temporary or
limited adverse modification of the community or habitat type. Ultimately, the need for
compensatory conservation measures for CALFED restoration and enhancement actions will
depend on the type, location, timing, and success of the related actions( (CALFED 2000b:4-7).

Draft FWCA Report Mitigation Recommendations
Mitigation recommendations provided by FWS in its Draft FWCA report were made pursuant to
the FWS Mitigation Policy (Federal Register 46(15):7644-7663).  Compensation ratios
considered the quantity and quality of habitats over a period of time representing the life of the
project, as conceptualized in FWS(s Habitat Evaluation Procedures (HEP).  It was assumed that
impacts on the estimated acreage would be  (total( impacts (i.e.,  entire vegetation structure is
removed on impact sites). The ratios represent the break-even points, where average annual
habitat values lost are replaced with equal average annual habitat values from compensatory
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actions.  A HEP study was not performed for the Restoration Project, but the recommended
compensation ratios were adopted from HEP assessments from other projects having similar
habitats and impacts (primarily the proposed Auburn Dam and Spring Creek Debris Dam
projects).

The Draft FWCA report further recommended that Restoration Project benefits not be considered
toward compensation of adverse effects.  This view favored maximizing Restoration Project
benefits by fully compensating for adverse effects on habitats in order to restore the biological
baseline, so that all project benefits would contribute to increasing the baseline.  This view, which
assumed sufficient project funding, would provide for the greatest contribution to CALFED
Ecosystem Restoration Program goals and milestones.  However, FWS recognizes realities of
financial constraints and is not opposed to other mitigation approaches if appropriate criteria to
justify them can be developed and met.

Determination of Mitigation Ratios for Riparian Habitat
Considering CALFED guidance, Draft FWCA report recommendations, and the goals and
expected benefits of the Restoration Project, the Environmental Team proposes that a 3:1
mitigation ratio would be appropriate for compensating riparian woodland adversely affected by
the Restoration Project.  The following criteria are provided to support this view:

1. Restoration Project is Expected to Benefit Riparian Vegetation.  Increased minimum
instream flows from the Restoration Project would be expected to benefit riparian
vegetation.  To assume a benefit, present flow regimes must be assumed to limit the area
and/or quality of riparian habitat.  This would be a reasonable assumption because riparian
ecosystems are maintained, in part, by groundwater (Ewing 1978).  Higher minimum
instream flows provided by the Restoration Project should increase levels of groundwater
on Battle Creek, and enable establishment of riparian vegetation at higher elevations than
at present.  Because newly established vegetation in seedbeds must keep contact with
groundwater as instream flows naturally recede in the summer, higher elevations of
groundwater also should increase survival of newly established vegetation.

In addition, research suggests that riparian vegetation is especially sensitive to minimum
and maximum instream flows (Auble et al. 1994).  Although maximum instream flows
occurring in Battle Creek would not be affected by the Restoration Project, minimum
flows, which would occur during the primary growing season of riparian vegetat ion,
would be increased up to 10 t imes, depending on location.  Because positive correlations
between rate of instream flow and rate of tree ring growth have been observed for riparian
vegetation in California (Stromberg and Patten 1990), increased minimum flows would be
expected to increase growth rates of riparian habitat.

However, effects of removing dams on riparian vegetation may not all be positive.  Pulses
of sediment stored behind removed dams can create new alluvial surfaces downstream that
can be colonized by riparian vegetation, but also can bury existing riparian vegetation,
which can die right away or over time due to anoxic soils and excessive nutrients
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(Shafroth et al. 2002).  Dominant species of late seral stages are likely to be less tolerant
to burial by sediment than pioneering species.  Eliminating the water pool behind dams can
reduce groundwater levels in those zones stranding riparian vegetation, and downcutting
of the stream through dam sediment and channel aggradation from sediment pulses can
both create terraces that may not be immediately suitable for riparian vegetation.  To
assume a riparian habitat benefit from increased minimum flows combined with dam
removal, it must be assumed that the net effect on riparian habitat over time would be
positive due to large areas of increased instream flow provided by the Restoration Project
and small areas affected by dam removal.

2. Spatial Extent of Expected Benefit is Large.  Increased minimum instream flows that are
expected to re-establish and/or enhance riparian habitat would occur over a substantial
spatial area.  The linear extent of increased instream flows would be about 33 miles of
Battle Creek, plus reaches of Soap Creek, lower Ripley Creek, and Baldwin Creek
(reaches below uppermost diversion dams affected by Restoration Project).  

The distance that riparian habitat would be benefit ted perpendicular to the creeks is
unknown, but would vary depending on geologic composition and topography (some
creek reaches occur in narrow rocky canyons, while others occur in less steep areas with
more substantial soil banks and wider flood plains).  The land area that would be affected
by increased groundwater and have suitable slopes and soils for establishing riparian
vegetation also is unknown, but a positive correlation might exist between this area and
wetted habitat Area.  Minimum instream flows proposed by the Restorat ion Project would
be 12 to 29 times greater in the North Fork and 8 to 17 times greater in the South Fork,
depending on reach and time of year (USBR and SWRCB 2003:Fig. 3-2).  This is
expected to result in wetted area increases of about 61% (increase from 108.9 acres to
175.3 acres) (USBR and SWRCB 2003:Table 4.1-10).

3. Expected Benefit Would Occur in Proximity to Adverse Effects. The location of expected
habitat benefits is within the Restoration Project area.

4. Expected Habitat Benefits Are In-kind.  Benefits from the Restoration to riparian habitat
would be in-kind with riparian habitat values lost.  It is expected that riparian habitats that
are re-established and/or enhanced due to increased instream flows would have similar
plant composition and be used by similar assemblages of animal species as riparian habitats
lost.

5. Expected Benefits to Riparian Habitat Would Benefit Fish and Wildlife.  Establishment of
new riparian habitat areas and enhanced growth of existing riparian vegetation would be
expected to benefit fish and wildlife species affected by, or using, the riparian zone.  The
multiple layers of riparian vegetation along Battle Creek, in association with edges of
adjacent plant communities and streams, create a diverse physical structure that provides
food, water, cover,  and shade for a diversity of amphibians, reptiles, birds, mammals, and
invertebrates, including neotropical migrant birds, special status bats, and the valley
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elderberry long-horn beetle (USFWS 2003).  Riparian communities also function as
dispersal and migration corridors for many wildlife species.

An important associate of riparian habitat is shaded riverine aquatic (SRA) cover, which
has ecosystem-level values. This near shore aquatic area occurring at the stream-riparian
habitat interface consists of vegetation that either overhangs or protrudes into the water;
instream woody debris, such as leaves, logs, branches and roots; and often substantial
amounts of detritus (USFWS 1992).  SRA cover provides high quality food and cover for
fish, amphibians, and terrestrial wildlife that use riparian and stream edge habitat  (USFWS
1992).  The amount of SRA cover present on Battle Creek has not been inventoried, but
because of the relatively narrow width of Battle Creek, compared to the height and density
of adjacent riparian vegetation, a high proportion of Battle Creek could probably be
considered to have SRA cover.  Because SRA cover is largely associated with riparian
vegetation and wetted habitat area, higher minimum instream flows from the Restoration
Project would be expected to enhance SRA cover.

6. The Restoration Project is Expected to Benefit Riparian Ecological Processes.  Dam
removal and changes in flow regime may not restore riparian ecosystems to pre-dam
conditions (Shafroth et al. 2002), but may restore valuable components of riparian
ecosystems.  Enhanced SRA cover would be expected to provide greater input of leaves,
woody material, and insects into the stream ecosystem.  Increased minimum flows should
better transport and distribute these materials downstream.

Lastly, increased minimum flows could also help sustain wetlands and associated riparian
vegetation in side channels and backwater areas associated with the more alluvial
floodplain reaches of Battle Creek.  These habitats, combined with other riparian habitats
on Battle Creek, could provide better connectivity of riparian habitat, and more effective
filtering of sediment in runoff entering the creek.

7. Expected Riparian Benefits Would Begin Immediately.  Minimum instream flows would
be increased immediately following Restorat ion Project construction.

8. Expected Riparian Habitat Benefits Would be Monitored.  The Restorat ion Project would
develop a strategy to monitor riparian habitat for both benefits and adverse effects from
the Restoration Project.  This strategy would become part of the Restoration Project(s
Adaptive Management Plan.  

During the January 22, 2004, conference call it was proposed that monitoring should include 3
components: 1) aerial photograph analyses of riparian habitat throughout the project area for
existing conditions and at 5- and 10-year intervals following Restoration Project construction; 2)
on the ground monitoring of the riparian vegetation community (to be combined with sediment
monitoring); and 3) monitoring of riparian tree growth using tree ring analysis.  Specific
parameters that could be monitored include:
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• Area of new riparian vegetation establishment on reaches with increased flows;
• Area of riparian vegetation established at higher elevations than at present;
• Survival and growth rates of seedlings established on new seedbeds, including any

occurring at higher elevations than present;
• Measurement of structure of new riparian habitat (e.g., cover and height of trees,

shrubs, and herbaceous vegetation and species composition);
• Area of SRA cover compared to area compared to that at  pre-Restoration Project

minimum instream flows; and
• Possible indirect effects from dam removal, such as excessive sedimentation on

nearby riparian habitat.

Results of monitoring would be used by the Restoration Project agencies to determine whether
additional mitigative measures should be taken.  Potential additional mitigative measures might
include:

• Remove invasive plant species in project area riparian zones;
• Exclude cattle from riparian zones through use of conservation easements;
• Construct structures to reduce bank erosion, if needed;
• Planting and nurturing riparian vegetation in areas of degraded condition.

Program View for Determining Compensation
The Environmental Team proposes that the balance of environmental compensation needs of the
Restoration Project that remain following implementation of other mitigative measures should be
considered offset by environmental benefits of CALFED-funded conservation easements in the
watershed.  The Environmental Team believes that this approach would be valid in view of the
following criteria:

1. Restoration Project Is Making Extensive Efforts to Avoid and Minimize Adverse Effects. 
The Restoration Project  committed to mitigation measures early in planning to avoid and
minimize adverse effects at construction sites, such as fencing off sensitive habitat areas
and providing an on-site biologist to monitor construction activities.  The estimated area
of impacts that could not be avoided are shown in Table 1.  However, subsequent to these
estimates, further assessment of project designs determined that projected areas of impact
might be reduced by decreasing the projected width and length of the construction
footprint along the South Canal.  Additional project revisions being considered for
reducing construction footprints include replacing the proposed new road to the North
Batt le Creek Feeder with an inclined elevator, not  grading and filling some or all sections
of the South Canal, and avoiding removal of some of the largest oak trees at Inskip
Diversion Dam.  These footprint reductions would substantially reduce impacts, primarily
to oak woodland habitats, although the amount is not yet  known.

2. Unavoidable Adverse Effects of the Restoration Project Are Incidental to Restorative
Actions for Other Ecosystem Components.  As an activity of CALFED(s ERP, the
purpose and objectives of the Restoration Project are for restoration of significant
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components of the Battle Creek ecosystem.  Adverse effects are only incidental to the
Restoration Project, which means to  restore about 48 miles of stream habitat and
self-sustaining populations of chinook salmon and steelhead in the watershed.

3. Loss of Habitat Will Be Mitigated On-site to the Extent Possible.  Adverse effects to
habitats that are not within the footprints of permanent project features will be restored
following construction.

4. The Restoration Project  Looked First  for Habitat Compensation Opportunities Within the
Project Area.  The Environmental Team investigated opportunities for habitat
compensation, both within and outside of the Battle Creek watershed, which would be
needed in addition to on-site compensation.  No candidate sites for compensation (e.g.,
degraded sites suitable for restoration), including mitigation banks, have been found for
the most-affected habitat type(oak woodland.  Opportunities for compensating other
habitat types are still being investigated, although none are known at this time.  Other
approaches, if available, would probably require a new conservation easement  with a
private landowner.

5. Consideration of CALFED-funded Easements Within the Watershed to Offset Restoration
Project Impacts Would Be Consistent with Programmatic Conservation Measures in the
CALFED MSCS.  There are 3 habitat conservation easements (completed or in progress)
in the Battle Creek watershed in which the CALFED ERP has taken part: the
Transuniversal property (a.k.a.  Wildcat Ranch) owned in fee t itle by TNC, McCampbell
Ranch, and Burton Ranch (a.k.a. Miller Ranch).  A fourth potential easement is being
investigated, which also could be partly funded by CALFED. However, the Transuniversal
property and McCampbell easement were funded through the ERP with funds from the
Iron Mountain Mine fund; therefore, protected habitat values on these lands are already
spoken for by impacts at Iron Mountain Mine, and are not available for the Restoration
Project.  The Burton conservation easement was funded by the ERP and is held by TNC. 
This property’s conservation easement  will protect biological values for fish and wildlife
species and NCCP communities on lands totaling about 1,500 acres.  

As described above under CALFED Programmatic Conservation Measures, The MSCS
states that (ERP actions to restore or enhance habitats that are implemented concurrently
and in proximity to one another will be considered together for purposes of assessing their
impacts on species and habitats and imposing compensatory measures.(  Depending on the
type, location, timing, and success of the related actions, compensatory measures may not
be required (CALFED 2000b:4-7).

The Environmental Team proposes that the Burton conservation easement, considered
together with the Restoration Project, should culminate with sufficient net benefits to
preclude additional compensation from the Restoration Project beyond on-site restoration
of temporary impacts.  This view is further supported by the following additional criteria:
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6. The Restoration Project  and CALFED Conservation Easement Occur in Proximity to One
Another in the Same Watershed.  The Burton conservation easement property is situated
within the Restoration Project area on the mainstem Battle Creek.  Therefore, the
Restoration Project and Burton conservation easement are not only geographically linked
in the watershed sense, but functionally linked in the interactive riverine-upland ecosystem
sense.  In this way, the Restoration Project and Burton conservation easement
complement one another and expand the total area of ecosystem benefit.

7. The CALFED Conservation Easement Provide Gains Biological Value by Averting
Probable Future Land Development.  Lands within the Battle Creek watershed are at risk
of land development that would adversely affect biological values of associated natural
habitats.  Biological gains from the easement are realized by maintaining present values
over time, relative to assumed degraded conditions in the future without the easements. 
The easements provide protection of biological values through restrictions on land use that
are attached to the property in perpetuity.

Under the Burton conservation easement,  TNC has rights to preserve, protect, identify,
monitor enhance, and restore in perpetuity the property’s conservation values (TNC
2003).  ?Any activity on or use of the property that is inconsistent with the conservation
purposes (including, without limitation, any activity or use that diminishes or impairs the
conservation values) is prohibited? (TNC 2003).  Example restricted uses of the property
include use of hazardous materials; construction of structures, roads, levees, or ditches;
dividing, partitioning, or resale as separate parcels; use of motorized vehicles off
designated roadways; removal or destruction of native vegetation; establishment of
commercial or industrial uses, such as orchards and vineyards; and intensity and location
of livestock grazing.  In addition, compliance monitoring and reporting is conducted by
TNC to ensure the terms of the conservation easement are met.

The pertinent portion of the watershed lies within the transition zone of the Central Valley,
one of the fastest growing areas of the state.  It is estimated that by the year 2040, an
additional 1.6 million acres of agricultural land will be lost to outlying development and
growth (American Farmland Trust 1995).  Residential and commercial development in the
Manton area has exponentially increased in the last five years, a trend that is expected to
continue in the future.  Recreational development in seasonal camping, hunting, and
fishing resorts is expanding.  Creek-side properties are particularly attractive for human
uses.  Habitat fragmentation due to subdivisions or other development is a primary threat
to this area.  Lands within the watershed have been subdivided into ranchettes, while other
lands have gone into vineyards.  Analyses for risk of development conducted by TNC
concluded that the subject easement properties were vulnerable.

8. The CALFED Conservation Easement Would Provide In-Kind Benefits to Offset Habitat
Values Lost.  The Burton Ranch, adjacent to the mainstem Battle Creek midway between
the confluence of the Battle Creek forks and Coleman Nat ional Fish Hatchery.  This
property totals about 1,500 acres and contains the following habitats: foothill woodland,
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foothill savannah, riparian woodland/scrub, groundwater seep wetland, foothill annual
grassland, and irrigated pasture.  The property also contains other wetland types, but they
are not yet mapped.

Classification of habitats mapped on the subject  easement property is not entirely
compatible with that used in the Restoration Project EIS/EIR, but given the similarity of
habitat classifications and the size (1,500 acres) and location (adjacent to Battle Creek) of
the conservation easement property, it is expected that each property has a mosaic of
habitat types that includes those projected to be adversely affected by the Restoration
Project (Table 1).

9. The CALFED Conservation Easement Would Provide the Magnitude of Benefits Needed
to Offset Habitat Values Lost.  Projected habitat losses provided in Table 1 are the best
estimates presently available.  The Environmental Team is presently working to refine the
estimates based on new project design/footprint information.  It is expected that estimated
losses will be reduced, with oak woodland having the highest probability for significant
reductions.  Based on existing information, Table 2 provides compensation needs using
compensation ratios provided in Table 1, and the acreage of corresponding natural
habitats protected (or to be protected) by the Burton conservation easement.

The compensation scenario in Table 1 that requires the greatest amounts of compensation is
represented by the Draft FWCA report, which is equivalent to the high end of the range from the
MSCS (except for chaparral and annual grassland).  If it is assumed that existing habitat values
protected from future detrimental land uses by a conservation easement is equivalent to values
gained by restoration of degraded habitat, then compensation acreage needed can be equally
satisfied by either a conservation easement  or habitat restoration.  This is the view proposed by
the Environmental Team, and means that the average annual value of a conservation easement
acre is equal to  the average annual value of a restored acre, for all habitat types.  Given that the
easement property has a greater area of protected habitat than is needed for the proposed
compensation, there should still be a net benefit remaining from the easement following offsets for
the Restoration Project.



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005

 F-13

Table 2.  Estimates of compensation needed for adverse effects of the Restoration Project  and
amount of riparian and upland habitat protected by CALFED-funded conservation easement.

Habitat Type Potential
Impacts
(acres)

Compensation Needed* (acres) CALFED (Burton Ranch)
Conservation Easement

acreage**CALFED
MSCS

Draft FWCA
Report

Riparian
Forest/Scrub

7.2 21.6 21.6 57

Blue Oak
Woodland/
Savanna

49.6 99.2 to 248.0 248.0 591

Live Oak
Woodland

25.9 51.8 to 129.5 129.5
588

Gray
Pine/Oak
Woodland

3.4 6.8 to 17.0 17.0

Mixed
Chaparral

3.4 6.8 to 17.0 10.2 unknown

Annual
Grassland

11.2 11.2 to 33.6 11.2 310

Total 100.7 197.4 to 466.7 437.5 1,546

*Based on presently considered compensation ratios from the CALFED MSCS and Draft FWCA
report, except for riparian forest/scrub,  which the Environmental Team recommends should have
3:1.  The  ratio for riparian forest/scrub will be reduced to 3:1 in Final FWCA report
**Acreage represents the best fit possible from cross-walking the original easement habitat
classification with that of the Restoration Project Draft EIS/EIR.  Other habitat types present but
not listed in table, include non-seep emergent wetlands and irrigated pasture.

References 

American Farmland Trust. 1995.  Alternatives for future urban growth in California(s Central
Valley. October, 1995.

Auble, G. T. , J. M. Friedman, and M. L. Scot t.  1994.  Relating riparian vegetation to present
and future streamflows.  Ecol. Applications 4(3):544-554.

CALFED.  2000a.  Programmatic record of decision.  CALFED Bay-Delta Program, 
Sacramento, Calif.



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005

 F-14

CALFED.  2000b.  Multi-species conservation strategy.  CALFED Bay-Delta Program, 
Sacramento, Calif.

Ewing, K. L.  1978.  Riparian Ecosystems:  Conservation of their unique characteristics.  In R. R.
Johnson and J. F. McCormack, editors.  Strategies for protection and management of
floodplain wetlands and other riparian ecosystems.  Washington, DC:  U.S. For. Serv.
Gen. Tech. Rep. WO-12.

Shafroth, P. B., J. M. Friedman, G. T. Auble, M. L. Scott, and J. H. Braatne.  2002.  Potential
responses of riparian vegetation to dam removal.  BioScience 52(8):703-712.

Stromberg, J. C. and D. T. Patten.  1990.  Riparian vegetation instream flow requirements. 
Environ. Manage. 14(2):185-194.

TNC.  2003.  Grant deed of conservation easement:  Lassen Foothills - Battle Creek - Burton. 
The Nature Conservancy.  San Francisco, CA.

USBR and SWRCB.  2003.  Battle Creek Salmon and Steelhead Restoration Project.  Draft
environmental impact statement/environmental impact report, Vol. 1.  July.  U.S. Bureau
of Reclamation and California State Water Resources Control Board, Sacramento,  CA.

USFWS.  1992.  Shaded riverine aquatic cover of the Sacramento River system:  Classification as
Resource Category 1 under the FWS Mitigation Policy.  October.  Sacramento Fish and
Wildlife Office, U.S. Fish and Wildlife Service, Sacramento, Calif.

USFWS.  2001.  Administrative Draft Fish and Wildlife Coordination Act Report.  Batt le Creek
Salmon and Steelhead Restoration Project.  October.  Sacramento Fish and Wildlife
Office, U.S. Fish and Wildlife Service,  Sacramento, Calif.

USFWS.  2003.  Draft Fish and Wildlife Coordination Act Report.  Battle Creek Salmon and
Steelhead Restorat ion Project.  July.  Sacramento Fish and Wildlife Office, U.S. Fish and
Wildlife Service,  Sacramento, Calif.



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005

 G-1

ATTACHMENT G



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005

 G-2



Battle Creek Salmon and Steelhead Restoration Project
Fish and Wildlife Coordination Act Report
June 2005

 G-3

Bart Prose

05/18/2005 04:39 PM
To:           mmarshall@mp.usbr.gov
cc:            jgoodwin@mp.usbr.gov, David Harlow/SAC/R1/FWS/DOI@FWS
Subject:  MLTF W illow Springs Mitigat ion Option B: Relocat ion

To follow-up on our earlier discussions on the feasibility of relocating the Mount Lassen Trout Farm's
Wil low Springs unit to Millseat Creek and installing a diversion on the creek as a water supply for the
hatchery, I would like to submit the following assessment.

These are my initial impressions of the Millseat Creek site based on photographs near the headwaters
area (attached) [omitted].  I was not able to attend the site visit, but the photographs clearly depict high
ecological values at the locations photographed.  The setting comprises freshwater springs that form
Millseat Creek, gallery  riparian forest with a well developed, diverse understory and stream channel. 
Habitat elements include freshwater springs that form Mil lseat Creek; a gallery (multiple tree layers)
ripar ian plant community with complex tree, shrub, and herbaceous vegetat ion layers; and a diverse
substrate, including rock outcrops, downed woody vegetation,  moss beds, ferns, and moist soils.  The
spring-fed stream channel provides persistent aquatic habitat and moist microclimate.  

Taken as a whole, the diversely structured riparian habitat shown in the photographed locations would be
expected to support a highly diverse and species-rich wildlife community.  Riparian zones typically
support higher species richness and diversity than less complex ly structured habitats.  W ildlife present
likely include a variety of  birds, mammals, reptiles, amphibians, insects, crustaceans, and mollusks (not
sure about fish).  Because surrounding habitat areas are hot and dry much of  the year, spring-fed
corridors such as this (apparently perennial and drought resistant) are unique and serve as an "oasis" for
many wildlife species.  Many smaller animals, such as reptiles, amphibians, and small mammals have
small home ranges and may not be able to access alternative areas for aquatic and riparian resources
that they obtain at Mil lseat Creek.  Special status species known to occur on the Restoration Project area
that could occur in riparian habitat on Millseat Creek include little willow flycatcher (State endangered),
northwestern pond turtle (State and Federal species of concern,  CALFED NCCP), foothi ll yellow-legged
frog (State, Federal, and CALFED species of concern), yellow-breasted chat (State species of concern),
several species of bats (Federal species of concern), as well as habitat for the valley elderberry longhorn
beetle.

While the riparian corridor of  the Millseat Creek is clearly a valuable habitat area, especially at locat ions
like those depicted in the photographs, I also would consider the corridor "fragile" or "sensitive," in that
riparian habitat is dependent on its associated water supply.  Altering the water supply would alter
ecosystem structure and, arguably, its function.  The degree to which this would occur is unknown, but I
would speculate that the degree of impact below the point of diversion would be at least equal to the
proportion of spring flow diverted.  This is because the extent and maintenance of habi tat components on
the surface, such as aquatic habitat, shallow rooted plants, mosses, wet rock outcrops, and downed wood
are dependent on the corridor's wetted surface area, which is related to volume of flow.  If flows are
reduced, these habitat features would diminish.  The same might be true for deeper rooted plants (mostly
trees and shrubs) farther from the stream channel, which depend on groundwater.  If surface spring water
seeps back into groundwater is as it flows downstream, then reducing surface flow could reduce
groundwater availabil ity to deeper rooted plants downstream.  There also would be an impact from the
diversion structure footprint.

Because the proposed diversion would be part of a mi tigative action by the Restoration Project , diverting
part (or all) of this spring would be a re-direction of impacts.  A diversion on Mi llseat Creek also could be
inconsistent with the program-lev el compensation approach being used by the Restoration Project at the
Burton Ranch, which includes a Restoration Project commitment to make efforts to avoid and minimize
project impacts .  Because the Restoration Project already is creating a significant impact to highly
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valuable habitat at the North Battle Creek Feeder with construction of the access road into the canyon,
the proposed action at Millseat would further the level of impacts to highly valuable habitat.

Although constructing a diversion farther downstream could reduce the lev el of riparian impact, if  the
Millseat Creek spring is diverted at the headwater area where ecological values appear highest, there
probably would be no sufficient  compensation avai lable (I don't know of any way to replace a spring-fed
creek and riparian corridor).  From the biological  view, I would recommend that the headwaters of the
creek be left undisturbed.  This is consistent with the Fish and Wildlife Service's Draft Fish and Wildlife
Coordination Act Report for the Restoration Project (Appendix Q in the Draft EIS/EIR), which
recommended that impacts to groundwater seeps be avoided.

Since the lower end of Mil lseat Creek is presently collected for hydropower production, a diversion at the
lower end for a hatchery water supply would minim ize the impact to groundwater spring/riparian habitat
values.  Although ov erflow from Keswick Ditch (which contains water exposed to trout, but not
anadromous fish) above Millseat Creek could enter the hatchery water supply if the diversion were
located at the lower end of the creek, the hatchery's present water supplies at the Willow Springs and
Jeffcoat uni ts already use a water supply exposed to trout.  Thus a lower Millseat Creek supply might be
as high in quality as supplies used by the hatchery now and in the past.  Potential for disease organisms
in Keswick Ditch might be further reduced by screening both ends of the Ditch to eliminate trout.  If
relocation of Willow Springs hatchery facilities to Millseat Creek is to be pursued, an additional site visit
by agency staff and representatives from Mount Lassen Trout Farms and PG&E would be useful to
evaluate potential diversions sites that might be suitable for the hatchery and avoid and minimize
impacts to the riparian corridor.

I hope that this information is helpful.  Please contact me for any questions or clarif ications.
Thanks,

Bart Prose
U.S. Fish and Wildlife Service
2800 Cottage Way, Room W-2605
Sacramento, CA  95825
Phone 916-414-6558  Fax 414-6713
bart_prose@fws.gov
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Your April 20, 2004, letter requesting formal consultation did not address the federally 
threatened California red-legged frog (Rana aurora draytonii).  Site assessments performed 
for the Restoration Project identified potential suitable breeding habitat.  These results 
were reported in the March 2001, Site Assessment for the California Red-Legged Frog, 
Battle Creek Salmon and Steelhead Restoration Project (Jones and Stokes 2001); and 
subsequent January 2005, Site Assessment for California Red-legged Frog for the Battle 
Creek Salmon and Steelhead Restoration Project, Jeffcoat East and West, Willow 
Springs, and Asbury Project Sites (Jones and Stokes 2005a).  Service protocol-level 
surveys were conducted for the California red-legged frog in April and June 2005, and none 
were found.  Therefore, we have determined that the Restoration Project is not likely to 
adversely affect the California red-legged frog.  Unless new information reveals effects of the 
proposed action that may affect the California red-legged frog in a manner or to an extent not 
considered, no further action pursuant to the Act for this animal is necessary.  If California red-
legged frogs are found on or near the Restoration Project site, all work must cease until formal 
consultation is reinitiated. 
 
Your April 20, 2004, letter requesting formal consultation did not address the threatened slender 
orcutt grass (Orcuttia tenuis).  Plant surveys were conducted in 2000, and the species was 
not observed and potential habitat for the plant was not documented (Jones and Stokes 
2000).  New project sites have been identified since the 2000 plant surveys were 
conducted.  Additional plant surveys were completed in early June 2005 for the new 
project sites, and no slender orcutt grass was found.  A second set of surveys for the 
same project areas are scheduled to be completed by July 2005, after the issuance of this 
biological opinion.  In addition, pre-construction surveys will be conducted at project 
sites that contain potential habitat if previous surveys were conducted more than three 
years from planned construction.  Based on the June 2005 survey results, the Service 
concludes that, at this time, no slender orcutt grass exists within the project sites.  If the 
July 2005 surveys, or subsequent pre-construction surveys, indicate that slender orcutt 
grass exists within the Restoration Project, all work must cease at the specific project 
site until formal consultation is reinitiated. 
 
The Service is aware that Reclamation has been in contact with NOAA Fisheries 
regarding the potential effects of the Restoration Project on the Central Valley spring-run 
Chinook salmon (Oncorhynchus tshawytscha), Sacramento River winter-run Chinook salmon 
(Oncorhynchus tshawytscha), and Central Valley steelhead (Oncorhynchus mykiss). 
 
The findings and recommendations in this consultation are based on: (1) the March 2005 
Administrative Draft Addendum to the Draft Action Specific Implementation Plan for 
the Battle Creek Salmon and Steelhead Restoration Project (ASIP Addendum), prepared 
by Jones and Stokes; (2) the April, 2004, Battle Creek Salmon and Steelhead 
Restoration Project, Draft Action Specific Implementation Plan (ASIP), prepared by 
Jones and Stokes; (3) the April 2001, Final Biological Survey Summary Report, 
Volumes  
I and II, Battle Creek Salmon and Steelhead Restoration Project; and (4) other 
information available to the Service. 
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Consultation History 
 
April 11, 2000. Bart Prose of the Service sent Mary Marshall of Reclamation an e-mail regarding 
comments on the Battle Creek field protocols.  
 
May 13, 2001. The Service received the May 2, 2001, Site Assessment for the California Red-
Legged Frog, Battle Creek Salmon and Steelhead Restoration Project, Shasta and Tehama 
Counties, California, prepared by Jones and Stokes. 
 
September 18, 2001. The Service received the August 2001, Draft Preliminary Delineation of 
Waters of the United States for the Battle Creek Salmon and Steelhead Restoration Project.  
 
February 15, 2002. A memorandum was sent to Mary Marshall and Dave Gore of Reclamation 
from Jones and Stokes regarding the site assessment of the Battle Creek Salmon and Steelhead 
Restoration Project Area, and the assessment of wildlife conservation measures.  
 
August 4, 2003. Bart Prose of the Service sent Mary Marshall of Reclamation an e-mail 
requesting additional information for the ASIP/biological assessment.  
 
August 15, 2003. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose of the 
Service regarding potential project effects on elderberry shrubs. 
 
August 19, 2003. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Peter Epanchin of 
the Service regarding conservation measures for the valley elderberry longhorn beetle at the 
Battle Creek project sites. 
 
March 8, 2004. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose of the 
Service regarding the biological opinion and the valley elderberry longhorn beetle surveys. 
 
April 14, 2004. Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones and 
Stokes regarding bald eagle survey recommendations.  
 
May 10, 2004. The Service received the April, 2004, Battle Creek Salmon and Restoration 
Project, Draft Action Specific Implementation Plan.  
 
July 29, 2004. An e-mail between Bart Prose of the Service and Colleen Lingappaiah of Jones 
and Stokes regarding the need for California red-legged frog site assessments near the proposed 
Eagle Canyon alignment. 
 
August 6, 2004. An e-mail between Bart Prose of the Service and Mary Marshall of Reclamation 
summarizing a meeting regarding the California red-legged frog site assessments.  
 
August 8, 2004. Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones and 
Stokes regarding the site assessment for the proposed Eagle Canyon pipeline alignment. 
 
August 10, 2004. Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones and 
Stokes regarding elderberry shrubs near the proposed Eagle Canyon pipelines alignment. 
August 11, 2004. Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones and 
Stokes regarding special-status plant surveys.  
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September 28, 2004. Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones 
and Stokes requesting additional information needs for the ASIP Addendum and schedule. 
 
January 14, 2005. An e-mail between Kathy Brown of the Service and Jennifer Alvarez of Jones 
and Stokes regarding the California red-legged frog site assessment. 
 
January 14, 2005. The Service received the January 2005, Site Assessment for California Red-
legged Frog for the Battle Creek Salmon and Steelhead Restoration Project, Jeffcoat East and 
West, Willow Springs, and Asbury Project Sites from Jones and Stokes. 
 
February 21, 2005. Jennifer Alvarez of Jones and Stokes sent an e-mail to Kathy Brown and 
Bart Prose of the Service regarding comments for the California red-legged frog site assessment. 
 
March 2, 2005. The Service received the February 2005, Battle Creek Salmon and Steelhead 
Restoration Project, Draft Supplemental Environmental Impact Statement/Revised 
Environmental Impact Report, prepared by Jones and Stokes. 
 
March 8, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose of the 
Service regarding biological surveys identified for 2005.  
 
March 15, 2005. Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones and 
Stokes regarding the Service’s comments on the biological surveys identified for 2005.  
 
March 28, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Kathy Brown and 
Bart Prose of the Service regarding the preliminary draft of the ASIP Addendum. 
 
April 6, 2005. Jennifer Alvarez of Jones and Stokes sent an e-mail to Kathy Brown and Bart 
Prose regarding locations were protocol-level surveys would be conducted. 
 
April 11, 2005. A meeting between Kathy Brown and Bart Prose of the Service, and Jennifer 
Alvarez and Colleen Lingappaiah of Jones and Stokes regarding California red-legged frog 
surveys. 
 
April 20, 2005.  Bart Prose of the Service sent an e-mail to Colleen Lingappaiah of Jones and 
Stokes regarding California red-legged frog surveys. 
 
April 20, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose and Kathy 
Brown of the Service regarding updates to the preliminary draft ASIP Addendum. 
 
April 21, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose of the 
Service regarding floristic surveys. 
 
April 21, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose and Kathy 
Brown of the Service regarding California red-legged frog surveys.  
 
May 4, 2005.  Thomas Lovullo of the Federal Energy Regulatory Commission (FERC) sent an e-
mail to Bart Prose of the Service regarding consultation issues. 
 
May 6, 2005.  Jennifer Alvarez of Jones and Stokes sent an e-mail to Kathy Brown and Bart 
Prose of the Service summarizing results of protocol level surveys at all Restoration Project sites 
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except Jeffcoat East and West and Willow Springs. 
 
May 17, 2005.  The Service sent a draft biological opinion to Mary Marshall of Reclamation for 
review. 
 
May 27, 2005.  Mary Marshall of Reclamation sent an e-mail to Bart Prose of the Service 
regarding California red-legged frog surveys at Jeffcoat and Willow Springs sites. 
 
June 1, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose of the 
Service regarding the schedule of remaining surveys for special status plants and California red-
legged frogs. 
 
June 9, 2005.  The Service received e-mail comments from Reclamation on the draft biological 
opinion. 
 
June 9, 2005. Colleen Lingappaiah of Jones and Stokes sent an e-mail to Bart Prose of the 
Service regarding special status plant survey results. 
 
June 16, 2005.  Jennifer Alvarez of Jones and Stokes sent an e-mail to Bart Prose of the Service 
regarding the results of the remaining California red-legged frog surveys. 
 

BIOLOGICAL OPINION 
 
Description of the Proposed Action 
 
The following project description was derived mainly from information presented in the ASIP 
and ASIP Addendum. Additional information is from sources in the Service’s administrative 
record. 
 
Reclamation and the State Water Resources Control Board (State Water Board) are proposing 
the Restoration Project, which is identified in the CALFED Bay-Delta Program Programmatic 
Record of Decision as a fish passage action in support of the CALFED Ecosystem Restoration 
Program.  The Restoration Project proposes to reestablish approximately 42 miles of salmon and 
steelhead habitat on Battle Creek, plus an additional 6 miles of habitat on its tributaries. 
Restoration would be accomplished primarily through the modification of the Battle Creek 
Hydroelectric Project, FERC Project No. 1121 facilities and operations, including instream flow 
releases.  Any proposed changes to the Battle Creek Hydroelectric Project will trigger the need 
for the Pacific Gas and Electric Company (PG&E) to seek a license amendment from FERC.  
The existing FERC license of the Battle Creek Hydroelectric Project does not expire until 2026. 
 
The Restoration Project lies within the Battle Creek watershed, which is situated on the volcanic 
slopes of Mt. Lassen in southeastern Shasta and northeastern Tehama Counties, and is located on 
lands south of Shingletown and State Route (SR) 44, and north of Paynes Creek and SR 36.  The 
proposed Restoration Project will be accomplished through the modification of Battle Creek 
Hydroelectric Project facilities and operations, including instream flow releases.  Habitat 
restoration would enable safe passage for naturally produced salmonids and would facilitate their 
growth and recovery in the Sacramento River and its tributaries.  These salmonids include 
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Central Valley spring-run Chinook salmon, state- and federally listed as threatened; Sacramento 
River winter-run Chinook salmon, state- and federally listed as endangered; and Central Valley 
steelhead, federally listed as threatened. Battle Creek Hydroelectric Project facilities that would 
be modified under the Restoration Project include North Battle Creek Feeder, Eagle Canyon, 
Wildcat, Coleman, Lower Ripley Creek Feeder, Inskip, Soap Creek Feeder, South, and Asbury 
Diversion Dams; the Eagle Canyon, Wildcat, Coleman, Inskip, and South Canals; and the Inskip 
and South Powerhouses. 
 
Under the Five Dam Removal Alternative, considered to be the proposed action, Wildcat, South, 
Soap Creek Feeder, Lower Ripley Creek Feeder, and Coleman Diversion Dams would be 
removed.  In addition, fish screens and ladders would be installed at North Battle Creek Feeder, 
Eagle Canyon, and Inskip Diversion Dams.  Tailrace connectors will be installed to convey 
water directly from the Inskip and South Powerhouses to downstream canals to meets fishery 
restoration goals.  A penstock bypass facility would be placed to bypass the Inskip Powerhouse. 
Asbury Diversion Dam would be modified to include structures that will provide for a continual 
minimum flow release of at least 5 cubic feet per second (cfs) and to prevent anadromous fish 
from passing the dam.  Fish rearing facilities at Mount Lassen Trout Farm’s Willow Springs 
location will be modified by constructing water treatment systems and/or fish raceways and 
ponds, relocating facilities to an off-site location, modifying operations at the facilities to raise 
fish other than trout, or acquiring (purchasing) and dismantling the facilities with project funds. 
Mount Lassen Trout Farm facilities at Jeffcoat East and West locations would be modified by 
constructing a pipeline across the property at either of two primary alignments to bypass Eagle 
Canyon Canal water around the farm’s spring-fed water supply.  Permanent and temporary roads 
will be constructed, and existing roads will be improved to provide access for construction and 
maintenance activities.  Areas temporarily disturbed by construction would be restored to pre-
project conditions.  Staging areas will be graded and protected with erosion control methods if 
necessary.  Debris from construction and dam removal activities will be removed and either 
placed along the stream channel or deposited offsite.  Canals will be filled or left as is depending 
on their location.  Helicopters will be utilized to transport materials to areas that are not 
accessible by vehicle.  Types of equipment that will be used for construction activities may 
include bulldozers, excavators, cranes, loaders, backhoes, and other transportation vehicles.  
 
Construction of the Restoration Project is anticipated to begin in spring 2006 and end by summer 
2009 (Jones and Stokes 2005b).  The current construction schedule for each project site follows: 
 
● North Battle Creek Feeder Diversion Dam—Begin construction in May 2006 
 and end by August 2007. 

 
● Eagle Canyon Diversion Dam—Begin construction in May 2006 and end by 
 August 2007. 
 
● Wildcat Diversion Dam—Begin construction in July 2006 and end by 
 November 2006. 
 
● South Diversion Dam—Begin construction in August 2008 and end by 
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 January 2009. 
 
● Soap Creek Feeder—Complete construction during August 2008 and end by October 
 2008. 

 
● Inskip Diversion Dam/South Powerhouse—Begin construction in May 2006 
 and end by February 2009. 
 
● Lower Ripley Creek Feeder Diversion Dam—Complete construction during 
 June 2007. 
 
● Coleman Diversion Dam/Inskip Powerhouse—Begin construction in May 
 2006 and end by July 2009. 
 
● The construction schedule for the Mount Lassen Trout Farm’s facilities are not yet 
 determined, but would occur within the timeframe for the rest of the Restoration Project. 
 
● Asbury Dam—Begin construction summer of 2007. 
 
A complete description of the project elements and construction considerations, sequence and 
scheduling can be found in the ASIP and ASIP Addendum.  
 
As reported in the 2004 ASIP, nine shrubs (Shrubs 1-8 and 14) that are capable of providing 
habitat for the valley elderberry longhorn beetle will be directly or indirectly affected by project 
construction- and restoration-related activities. Shrubs 1-8 are located on the South Canal, and 
will be affected by the permanent dewatering of this canal.  These shrubs will be transplanted. 
Shrub 14 will be removed as a result of project construction, and will not be transplanted 
because of its location at Eagle Canyon Diversion Dam.  Twelve shrubs (9-13 and 15-21) are 
within 100 feet of the proposed activities but will be avoided by implementing avoidance 
measures.  Table 1 shows a summary of the compensation ratios for the affected shrubs. 
 
New project elements were presented in the March 2005 ASIP Addendum that were not included 
in the 2004 ASIP, and include construction-related actions to reduce the likelihood for disease 
transmission from Battle Creek to Mount Lassen Trout Farm’s Jeffcoat and Willow Springs 
aquaculture facilities, and to the Darrah Springs State Fish Hatchery.  No elderberry shrubs were 
located in the vicinity of the new project elements with the exception of the Jeffcoat aquaculture 
facility.  In the ASIP Addendum, four alternatives (Alternatives A-D) were presented for the 
pipeline alignments at the Jeffcoat Mitigation Site.  At the time of issuance of this biological 
opinion, Alternative A was the preferred alternative.  Therefore, for the purposes of analysis, this  
opinion will assume that Alternative A will be implemented, and will analyze the effects of that 
alternative.  All shrubs will be transplanted.  
 
As reported in the April 20, 2005 Valley Elderberry Longhorn Beetle summary prepared by 
Jones and Stokes, an additional eight shrubs containing 30 stems that are capable of providing 
habitat for the valley elderberry longhorn beetle may be directly or indirectly affected by the 
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Jeffcoat Mitigation Site project construction- and restoration-related activities (Shrubs 22, 27-30, 
40, 45 within Alternative A).  
 
Table 1.  Elderberry Shrub Compensation - Shrubs 1-8 and Shrub 14 

Location Stems 
(maximum 
diameter at 

ground level) 

Exit Hole 
on Shrub 

(Yes or No) 

Elderberry 
Seedling 

Ratio  

Associated 
Native Plant 

Ratio 

Number of 
Stems 

Observed  
 

Required 
Elderberry 
Plantings 

Required 
Associated 

Native Plant 
Plantings 

No 2:1 1:1   13 26 26 Riparian stems ≥1" & 
≤3" Yes 4:1 2:1   0 0 0 

No 3:1 1:1   7 21 21 Riparian stems >3" & 
<5" 

Yes 6:1 2:1   0 0 0 

No 4:1 1:1   8 32 32 Riparian stems ≥5" 

Yes 8:1 2:1  0 0  0 

Total 28 79 79 

Total Elderberry shrubs directly and indirectly affected 9   

Table 2 shows a summary of the compensation ratios for the affected shrubs for Alternatives A, 
which the Service will use as the alternative for shrubs affected as the result of this project.  
 
Table 2.  Elderberry Shrub Compensation for Alternatives A - Shrubs 22, 27-30, 40, 45 

Location Stems 
(maximum 
diameter at 

ground level) 

Exit Hole 
on Shrub 

(Yes or No) 

Elderberry 
Seedling 

Ratio  

Associated 
Native Plant 

Ratio 

Number of 
Stems 

Observed  
 

Required 
Elderberry 
Plantings 

Required 
Associated 

Native Plant 
Plantings 

No 2:1 1:1   26 52 52 Riparian stems ≥1" & 
≤3" Yes 4:1 2:1   0 0 0 

No 3:1 1:1   3 9 9 Riparian stems >3" & 
<5" 

Yes 6:1 2:1   0 0 0 

No 4:1 1:1   1 4 4 Riparian stems ≥5" 

Yes 8:1 2:1  0 0 0  

Total 30 65 65 

Total Elderberry shrubs directly and indirectly affected 7   

Because an extended period of time has passed since the original field surveys were performed 
(2001), and because some plants were inaccessible at the time of survey, and because surveys are 
only valid for a period of two years (Service 1996), it is anticipated that there will be additional 
elderberry shrubs that will be identified during pre-construction surveys.  For purposes of this 
analysis, it is estimated that no more than 10 additional shrubs, or no more than 50 additional 
stems, will be identified by Reclamation as needing removal during the life of the project. 
Compensation will be completed prior to removal of stems that have been determined to be 
affected by the Restoration Project and cannot be avoided.  Therefore, the Restoration Project 
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may remove up to 26 shrubs, or no more than 108 stems.  Total shrubs that may be removed 
was derived by adding 10 shrubs to the 16 shrubs estimated in Tables 1 and 2, and total stems to 
be removed was derived by adding 50 stems to the 58 stems estimated in Tables 1 and 2.  
 
Proposed Conservation Measures 
 
The Restoration Project includes the following conservation and minimization measures for the 
project’s adverse effects on the valley elderberry longhorn beetle.  
 
● A qualified biologist designated by Reclamation, in consultation with the Service, will 
 conduct pre-construction surveys at each Restoration Project construction site if previous 
 surveys were completed more two years from the date of actual construction activities. 
 The surveys will begin before, or during, the November–February transplant season, 
 before construction begins, so that any necessary transplanting can be done before the 
 end of the transplant season.  If additional shrubs are located from these pre-construction 
 surveys that may be affected by the project, Reclamation must contact the Service and 
 reinitiate formal consultation under this biological opinion prior to any ground-breaking 
 activities.  
 
● For elderberry shrubs that will be avoided, a qualified biologist will identify and mark all 

shrubs with stems 1.0 inch or  more in diameter within 100 feet of the impact area.  A 
100-foot buffer will be established around all elderberry shrubs, and no construction 
activities will be permitted within the buffer zone unless approved by the Service.  In 
areas where encroachment on the 100-foot buffer has been approved by Service, no 
ground-disturbing activities will be permitted within 20 feet of the dripline of each 
elderberry shrub.  No riparian vegetation within 100 feet of elderberry shrubs will be 
removed by construction activities. 

 
● Orange fencing will be placed around all shrubs to avoid inadvertent effects. 
 
● Signs will be erected every 50 feet along the edge of the avoidance area with the 
 following information:  “This area is habitat of the valley elderberry longhorn beetle, a 
 threatened species, and must not be disturbed.  The Endangered Species Act of 1973, as 
 amended, protects this species.  Violators are subject to prosecution, fines, and 
 imprisonment.”  The signs will be clearly readable from a distance of 20 feet, and must 
be  maintained for the duration of construction. 
 
● An environmental education program will be presented to all construction personnel to 
 brief them on the status of the valley elderberry longhorn beetle, the need to avoid 
 effects  on the beetle and its habitat, and the penalty for not complying with these 
 requirements. 
 
● Reclamation and/or the construction contractor will implement the following dust control 
 measures along all dirt access roads and construction sites to minimize the effects of dust 
 on nearby elderberry shrubs: 
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 ● All disturbed areas, including storage piles, that are not actively used for   
  construction purposes, will be effectively stabilized of dust emissions using water, 
  chemical stabilizer/suppressant, tarp or other suitable cover or vegetative   
  ground cover. 
 
 ● All on-site unpaved roads and off-site unpaved access roads will be effectively  
  stabilized of dust emissions using water or chemical stabilizer/suppressant. 
 
 ● All land clearing, grubbing, scraping, excavation, land leveling, grading, cut and  
  fill, and demolition activities will be effectively controlled of fugitive dust  
   emissions by applying water or by presoaking. 
 
 ● When materials are transported off site, all material will be covered or effectively  
  wetted to limit visible dust emissions, and at least 6 inches of freeboard space  
  from the top of the container shall be maintained. 
 
 ● Following the addition of materials to, or the removal of materials from, the  
  surface of outdoor storage piles, said piles will be effectively stabilized of fugitive 
  dust emissions using sufficient water or chemical stabilizer/suppressant. 
 
 ● Within urban areas, trackout will be immediately removed when it extends 50 or  
  more feet from the site and at the end of each workday. 
 
 ● Throughout project construction, a qualified biologist will routinely monitor  
  construction near the 100-foot no-disturbance buffer between potential valley  
  elderberry longhorn beetle habitat and construction activities to prevent removal  
  and disturbance of elderberry  shrubs not approved by the Service. 
 
● Reclamation intends to use the Stillwater Plains Mitigation Bank near Redding, 
 California, to compensate for project-related effects on valley elderberry longhorn beetle 
 habitat that cannot be avoided.  Mitigation bank arrangements will be completed prior to 
 groundbreaking activities. 
 
● Prior to groundbreaking activities at sites where effects on valley elderberry longhorn 

beetles are assumed, all elderberry shrubs with one or more stems measuring 1.0 inch or 
more in diameter that will be directly affected by construction activities (i.e., that would 
otherwise be destroyed) will be transplanted to Stillwater Plains Mitigation Bank in 
accordance with Service’s Conservation Guidelines for the Valley Elderberry Longhorn 
Beetle (Conservation Guidelines) (U.S. Fish and Wildlife Service 1996). 

 
● Prior to groundbreaking activities at each site that will affect elderberry shrubs, 

compensation will be completed with Stillwater Plains Mitigation Bank prior to 
construction activities at that site.  

● Reclamation will provide the Service with an annual report, prepared by a qualified 
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biologist, to document project progress, compensation activities, and results of pre-
construction surveys required.  Each report will also address project sites scheduled for 
the following construction season and state whether effects at the sites would be within 
the limits set forth in this biological opinion.  Reclamation will reinitiation formal 
consultation if effects to the valley elderberry longhorn beetle are determined to be 
greater than the levels set forth in this biological opinion.  

 
Status of the Species and Environmental Baseline 
 
On August 8, 1980, the valley elderberry longhorn beetle was listed as a threatened species 
(Service 1980).  Critical habitat for this species was designated and published at 50 CFR §17.95. 
Two areas along the American River in the Sacramento metropolitan area have been designated 
as critical habitat for the beetle.  These designated areas of critical habitat are the American 
River Parkway Zone, an area along the lower American River at Goethe and Ancil Hoffman 
Parks, and the Sacramento Zone, an area located approximately one-half-mile from the 
American River downstream from the American River Parkway Zone.  In addition, an area along 
Putah Creek, Solano County, and the area east of Nimbus Dam along the American River 
Parkway, Sacramento County, are considered essential habitat, according to the Recovery Plan 
for the beetle (Service 1984).  These critical and essential habitat areas support large numbers of 
mature elderberry shrubs with extensive evidence of use by the beetle.  
 
The beetle is dependent on its host plant, elderberry, which is a common component of the 
remaining riparian forests of the Central Valley. Use of the plants by the animal, a wood borer, is 
rarely apparent.  Frequently, the only exterior evidence of the shrub’s use by the beetle is an exit 
hole created by the larva just prior to the pupal stage.  Recent field work along the Cosumnes 
River and in the Folsom Lake area indicates that larval galleries can be found in elderberry stems 
with no evidence of exit holes; the larvae either succumb prior to constructing an exit hole or are 
not far enough along in the developmental process to construct an exit hole.  Larvae appear to be 
distributed in stems which are 1.0 inch or greater in diameter at ground level.  The Valley 
Elderberry Longhorn Beetle Recovery Plan (Service 1984) and Barr (1991) contain further 
details on the valley elderberry longhorn beetle’s life history.  
 
Population densities of the beetle are probably naturally low (Service 1984); and it has been 
suggested, based on the spatial distribution of occupied shrubs (Barr 1991), that the beetle is a 
poor disperser.  Low density and limited dispersal capability may cause the beetle to be 
vulnerable to the negative effects of the isolation of small subpopulations due to habitat 
fragmentation. 
 
The beetle, though relatively wide-ranging, is in long-term decline due to human activities that 
have resulted in widespread alteration and fragmentation of riparian habitats, and to a lesser 
extent, upland habitats, that support the beetle.  The primary threat to survival of the beetle 
continues to be loss and alteration of habitat, by agricultural conversion, levee construction, 
stream and river channelization, removal of riparian vegetation, rip-rapping of shoreline, urban, 
recreational, and industrial development, and grazing.  Insecticide use and vegetation control in 
agricultural areas and along rights-of-way may be factors limiting the beetle's abundance and 
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distribution.  
 
When the beetle was listed as threatened in 1980, the species was known from less than ten 
localities along the American River, the Merced River, and Putah Creek.  By the time the Valley 
Elderberry Longhorn Beetle Recovery Plan was prepared in 1984, additional species localities 
had been found along the American River and Putah Creek.  As of 2004, the California Natural 
Diversity Data Base (CNDDB) included 190 occurrences for this species in 44 drainages 
throughout the Central Valley, from a location along the Sacramento River in Shasta County 
southward to an area along Caliente Creek in Kern County (CNDDB 2004).  The beetle 
continues to be threatened by habitat loss and fragmentation, invasion by Argentine ants 
(Linepithema humile), and possibly other factors such as pesticide drift, exotic plant invasions, 
and grazing.  
 
Environmental Baseline 
 
Riparian forests, the primary habitat for the beetle, have been severely depleted throughout the 
Central Valley over the last two centuries as a result of expansive agricultural and urban 
development (Huxel et al. 2001; Katibah 1984; Roberts et al. 1977; Thompson 1961).  Since 
colonization, these forests have been “...modified with a rapidity and completeness matched in 
few parts of the United States” (Thompson 1961).  As of 1849, the rivers and larger streams of 
the Central Valley were largely undisturbed.  They supported continuous bands of riparian 
woodland four to five miles in width along some major drainages such as the lower Sacramento 
River, and generally about two miles wide along the lesser streams (Thompson 1961).  Most of 
the riverine floodplains supported riparian vegetation to about the 100-year flood line (Katibah 
1984).  A large human population influx occurred after 1849, however, and much of the Central 
Valley riparian habitat was rapidly converted to agriculture and used as a source of wood for fuel 
and construction to serve a wide area (Thompson 1961).  By as early as 1868, riparian woodland 
had been severely affected in the Central Valley, as evidenced by the following excerpt: 
 

“This fine growth of timber which once graced our river [Sacramento], tempered the 
atmosphere, and gave protection to the adjoining plains from the sweeping winds, has 
entirely disappeared - the woodchopper’s axe has stripped the river farms of nearly all the 
hard wood timber, and the owners are now obliged to rely upon the growth of willows for 
firewood”  (Cronise 1868, in Thompson 1961).  

 
The clearing of riparian forests for fuel and construction made land available for agriculture. 
Natural levees bordering the rivers, once supporting vast tracts of riparian habitat, became prime 
agricultural land (Thompson 1961).  As agriculture expanded in the Central Valley, needs for 
increased water supply and flood protection spurred water development and reclamation 
projects. Artificial levees, river channelization, dam building, water diversion, and heavy 
groundwater pumping further reduced riparian habitat to small, isolated fragments (Katibah 
1984).  In recent decades, these riparian areas have continued to decline as a result of ongoing 
agricultural conversion as well and urban development and stream channelization.  As of 1989, 
there were over 100 dams within the Central Valley drainage basin, as well as thousands of miles 
of water delivery canals and streambank flood control projects for irrigation, municipal and 
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industrial water supplies, hydroelectic power, flood control, navigation, and recreation (Frayer et 
al. 1989). Riparian forests in the Central Valley have dwindled to discontinuous strips of widths 
currently measurable in yards rather than miles.  
 
Some accounts state that the Sacramento Valley supported approximately 775,000 to  
800,000 acres of riparian forest as of approximately 1848, just prior to statehood (Smith 1977; 
Katibah 1984).  No comparable estimates are available for the San Joaquin Valley. Based on 
early soil maps, however, more than 921,000 acres of riparian habitat are believed to have been 
present throughout the Central Valley under pre-settlement conditions (Huxel et al 2001; 
Katibah 1984).  Another source estimates that of approximately five million acres of wetlands in 
the Central Valley in the 1850s, approximately 1,600,000 acres were riparian wetlands (Warner 
and Hendrix 1985; Frayer et al. 1989).  
 
Based on a California Department of Fish and Game riparian vegetation distribution map, by 
1979, there were approximately 102,000 acres of riparian vegetation remaining in the Central 
Valley.  This represents a decline in acreage of approximately 89 percent (Katibah 1984).  More 
extreme figures were given by Frayer et al. (1989), who reported that woody riparian forests in 
the Central Valley had declined to 34,600 acres by the mid-1980s (from 65,400 acres in 1939). 
Although these studies have differing findings in terms of the number of acres lost (most likely 
explained by differing methodologies), they attest to a dramatic historic loss of riparian habitat in 
the Central Valley.  As there is no reason to believe that riparian habitat suitable to the beetle 
(elderberry shrubs) would be destroyed at a different rate than other riparian habitat, we can 
assume that the rate of loss for beetle habitat in riparian areas has been equally dramatic.  
 
A number of studies have focused on riparian vegetation losses along the Sacramento River, 
which supports some of the densest known populations of the beetle.  Approximately 98 percent 
of the middle Sacramento River’s historic riparian vegetation was believed to have been 
extirpated by 1977 (DWR 1979).  The State Department of Water Resources estimated that 
native riparian habitat along the Sacramento River from Redding to Colusa decreased from 
27,720 acres to 18,360 acres (34 percent ) between 1952 and 1972 (McGill 1975; Conrad et al. 
1977).  The average rate of riparian loss on the middle Sacramento River was 430 acres per year 
from 1952 to 1972, and 410 acres per year from 1972 to 1977.  In 1987, riparian areas as large as 
180 acres were observed converted to orchards along this River (McCarten and Patterson 1987).  
 
Barr (1991) examined 79 sites in the Central Valley supporting valley elderberry longhorn beetle 
habitat.  When 72 of these sites were re-examined by researchers in 1997, seven no longer 
supported valley elderberry longhorn beetle habitat.  This loss represents a decrease in the 
number of sites with valley elderberry longhorn beetle habitat by approximately nine percent in 
six years. 
 
No comparable information exists on the historic loss of non-riparian valley elderberry longhorn 
beetle habitat such as elderberry savanna and other vegetation communities where elderberry 
shrubs also occur (oak or mixed chaparral-woodland, or grasslands adjacent to riparian habitat). 
However, all natural habitats throughout the Central Valley have been heavily adversely affected 
within the last 200 years (Thompson 1961), and we can therefore assume that non-riparian beetle 
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habitat also has suffered a widespread decline.  This analysis focuses on loss of riparian habitat 
because the beetle is primarily dependent upon riparian habitat.  The riparian acreage figures 
given by Frayer et al. (1989) and Katibah (1984) included oak woodlands concentrated along 
major drainages in the Central Valley, and therefore probably included lands we would classify 
as upland habitat for the beetle adjacent to riparian drainages. 
Between 1980 and 1995, the human population in the Central Valley grew by 50 percent, while 
the rest of California grew by 37 percent .  The Central Valley's population was 4.7 million by 
1999, and it is expected to more than double by 2040.  The American Farmland Trust estimates 
that by 2040, more than 1 million cultivated acres will be lost and 2.5 million more put at risk  
(Ritter 2000).  With this growing population in the Central Valley, increased development 
pressure is likely to result in continuing loss of riparian habitat. 
 
While habitat loss is clearly a large factor leading to the species’ decline, other factors are likely 
to pose significant threats to the long term survival of the beetle.  Only approximately 20 percent 
of riparian sites with elderberry observed by Barr (1991) and Collinge et al. (2001) support 
beetle populations (Barr 1991, Collinge et al. 2001).  Jones and Stokes (1988) found 65 percent 
of  
4,800 riparian acres on the Sacramento River have evidence of beetle presence.  The fact that a 
large percentage of apparently suitable habitat is unoccupied suggests that the beetle is limited 
by factors other than habitat availability, such as habitat quality or limited dispersal ability. 
 
Destruction of riparian habitat in central California has resulted not only in a significant acreage 
loss, but also has resulted in beetle habitat fragmentation.  Fahrig (1997) states that habitat 
fragmentation is only important for habitats that have suffered greater than 80 percent loss. 
Riparian habitat in the Central Valley, which has experienced greater than 90 percent loss by 
most estimates, would meet this criterion as habitat vulnerable to effects of fragmentation. 
Existing data suggests that beetle populations, specifically, are affected by habitat fragmentation. 
Barr (1991) found that small, isolated habitat remnants were less likely to be occupied by beetles 
than larger patches, indicating that valley elderberry longhorn beetle subpopulations are 
extirpated from small habitat fragments.  Barr (1991) and Collinge et al. (2001) consistently 
found valley elderberry longhorn beetle exit holes occurring in clumps of elderberry bushes 
rather than isolated bushes, suggesting that isolated shrubs do not typically provide long-term 
viable habitat for this species.  Local populations of organisms often undergo periodic 
colonization and extinction, while the metapopulation (set of spatially separated groups of a 
species) may persist (Collinge 1996).  
 
Habitat fragmentation can be an important factor contributing to species declines because:  (1) it 
divides a large population into two or more small populations that become more vulnerable to 
direct loss, inbreeding depression, genetic drift, and other problems associated with small 
populations; (2) it limits a species’ potential for dispersal and colonization; and (3) it makes  
habitat more vulnerable to outside influences by increasing the edge: interior ratio  
(Primack 1998).  
 
Small, isolated subpopulations are susceptible to extirpation from random demographic, 
environmental, and/or genetic events (Shaffer 1981; Lande 1988; Lande 1993; Primack 1998). 



Regional Environmental Officer 
 

15

While a large area may support a single large population, the smaller subpopulations that result 
from habitat fragmentation may not be large enough to persist over a long time period.  As a 
population becomes smaller, it tends to lose genetic variability through genetic drift, leading to 
inbreeding depression and a lack of adaptive flexibility.  Smaller populations also become more  
vulnerable to random fluctuations in reproductive and mortality rates, and are more likely to be 
extirpated by random environmental factors.  
 
The beetle is a specialist on elderberry plants, and tends to have small population sizes and 
occurs in low densities (Barr 1991; Collinge et al. 2001).  Collinge et al. (2001) compared 
resource use and density of exit holes between the beetle and a related subspecies, the California 
elderberry longhorn beetle (Desmocerus californicus californicus).  The valley elderberry 
longhorn beetle tended to occur in areas with higher elderberry densities, but had lower exit hole 
densities than the California elderberry longhorn beetle.  With extensive riparian habitat loss and 
fragmentation, these naturally-small valley elderberry longhorn beetle populations are broken 
into even smaller, isolated populations.  Once a small valley elderberry longhorn beetle 
population has been extirpated from an isolated habitat patch, the species may be unable to re-
colonize this patch if it is unable to disperse from nearby occupied habitat.  Insects with limited 
dispersal and colonization abilities may persist better in large habitat patches than small patches 
because small fragments may be insufficient to maintain viable populations and the insects may 
be unable to disperse to more suitable habitat (Collinge 1996).  
 
Studies suggest that the beetle is unable to re-colonize drainages where the species has been 
extirpated, because of its limited dispersal ability (Barr 1991; Collinge et al. 2001).  Huxel and 
Hastings (1998) used computer simulations of colonization and extinction patterns based on 
differing dispersal distances, and found that the short dispersal simulations best matched the 
1997 census data in terms of site occupancy.  This suggests that dispersal and colonization are 
limited to nearby sites.  At spatial scales greater than 6.2 miles, such as across drainages, valley 
elderberry longhorn beetle occupancy appears to be strongly influenced by regional extinction 
and colonization processes, and colonization is constrained by limited dispersal (Collinge et al. 
2001; Huxel and Hastings 1998).  Except for one occasion, drainages examined by Barr that 
were occupied in 1991 remained occupied in 1997 (Collinge et al. 2001; Huxel and Hastings 
1998) drainages found by Barr (1991) to be unoccupied in 1991 were also unoccupied in 1997.  
This data suggests that drainages unoccupied by the valley elderberry longhorn beetle remain so. 
Habitat fragmentation not only isolates small populations, but also increases the interface 
between habitat and urban or agricultural land, increasing negative edge effects such as the 
invasion of non-native species (Huxel et al. 2001; Huxel 2000; Soule 1990) and pesticide 
contamination (Barr 1991).  Several edge effect-related factors may be related to the decline of 
the valley elderberry longhorn beetle. 
 
Numerous elderberry shrubs in both upland and riparian habitats occur within and adjacent to the 
Restoration Project area. CNDDB records document an occurrence of elderberry shrubs with old 
exit holes 0.7 mile east of Paynes Creek, approximately 5 miles from the project site.  Therefore, 
given the biology and ecology of the valley elderberry longhorn beetle, the presence of suitable 
habitat within and adjacent to the action area, as well as the records of the valley elderberry 
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longhorn beetle (exit holes), the Service believes it is reasonable to assume the animal inhabits 
the action area. 
 
Effects of the Proposed Action 
 
The proposed action may affect all beetles inhabiting no more than 26 elderberry shrubs, each 
with at least one stem measuring 1.0 inch or greater in diameter at ground level, or no more than 
108 elderberry stems measuring 1.0 inch or greater in diameter at ground level due to routine 
maintenance activities during the project.  Any early-stage individuals of the beetle occupying 
plants that will be transplanted may be injured or killed when the plants are moved.  Physical 
damage and physiologic stress to elderberry plants reduces their value as habitat for the beetle. 
Mortality of transplanted elderberry plants or cuttings would preclude their future use by the 
beetle.  Branches containing larvae may be cut, broken, or crushed as a result of the 
transplantation process.  Although compensation for effects on the beetle includes creation 
(plantings of seedlings or cuttings) or restoration (transplanting) of habitat (plants), it generally 
takes five or more years for elderberry plants to reach a size conducive to use by the beetle, and 
it generally takes 25 years or longer for riparian habitats to reach their full value (Service 1984). 
Currently, none of the surveyed elderberry shrubs that will be affected by the Restoration Project 
contain exit holes. 

Temporal loss of habitat will reduce the amount of habitat available to beetles, which could 
cause fragmentation of habitat and isolation of subpopulations.  Indirect effects to the beetle will 
also result from habitat fragmentation through removal of elderberry plants.  Habitat 
fragmentation can inhibit dispersal and colonization of beetles between remaining habitat areas.  
Fragmentation may lead to population declines and localized extinctions by dividing a 
population into smaller, isolated subpopulations in restricted areas (Collinge et al. 2001).  These 
smaller populations may then be adversely affected by inbreeding depression, genetic drift, and 
other problems associated with small population size (Primack 1998).   
 
Cumulative Effects 
Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  Future 
Federal actions that are unrelated to the proposed Restoration Project are not considered in this 
section, because they require separate consultation pursuant to section 7 of the Act.  
 
The Service is not aware of any other specific projects that might affect the beetle or its habitat 
that are currently under review by State, county, or local authorities.  Nevertheless, continued 
human population growth in the Central Valley and the foothills, is expected to drive further 
development of agriculture, cities, industry, transportation, and water resources in the 
foreseeable future.  Since 1990, census estimates for Shasta and Tehama Counties, show about 
10% and 12% growth, respectively (U.S. Census Bureau).  Increasing human population 
pressures of land conversion, development, resource use, and pollution will likely result in 
continuing loss, degradation, and fragmentation of riparian habitat.  Some of these activities will 
not be subject to Federal jurisdiction and are likely to result in loss of riparian and other habitats 
where elderberry shrubs and the valley elderberry longhorn beetle occur.  
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Conclusion 
After reviewing the current status of the beetle, the environmental baseline for the area covered 
by this biological opinion, the effects of the proposed project, and the cumulative effects, it is the 
Service’s biological opinion that the Restoration Project, as proposed, is not likely to jeopardize 
the continued existence of the beetle.  The proposed project will not result in destruction or 
adverse modification of beetle critical habitat, as none is present on the action area.  
 

INCIDENTAL TAKE STATEMENT 
 
Section 9(a)(1) of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the 
take of endangered and threatened fish and wildlife species without special exemption.  Take is 
defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct.  Harass is defined by the Service as an intentional or negligent act 
or omission which creates the likelihood of injury to a listed species by annoying it to such an 
extent as to significantly disrupt normal behavioral patterns which include, but are not limited to, 
breeding, feeding, or sheltering.  Harm is defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by impairing 
behavioral patterns including breeding, feeding, or sheltering.  Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity. 
Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not 
intended as part of the agency action is not considered to be prohibited taking under the Act 
provided that such taking is in compliance with this Incidental Take Statement.  
 
The measures described below are non-discretionary, and must be implemented by the agency so 
that they become binding conditions of any grant or permit issued to the applicant, as 
appropriate, in order for the exemption in section 7(o)(2) to apply.  Reclamation has a continuing 
duty to regulate the activity covered by this incidental take statement.  If Reclamation (1) fails to 
adhere to the terms and conditions of the incidental take statement through enforceable terms 
that are added to the permit or grant document, and/or (2) fails to retain oversight to ensure 
compliance with these terms and conditions, the protective coverage of section 7(o)(2) may 
lapse. 
 
Amount or Extent of Take 
The Service anticipates incidental take of the beetle will be difficult to detect or quantify.  The 
cryptic nature of these species and their relatively small body size make the finding of an injured 
or dead specimen unlikely.  The species occurs in habitats that make them difficult to detect.  
Due to the difficulty in quantifying the number of valley elderberry longhorn beetles that will be 
taken as a result of the proposed project, the Service is quantifying take incidental to the project 
as all beetles inhabiting or otherwise utilizing the elderberry shrubs containing stems 1.0 inch or 
greater in diameter at ground level located within the action area where avoidance measures are 
not implemented.  Therefore, the proposed project may incidentally take all beetles inhabiting up 
to 26 elderberry shrubs, containing no more than 108 stems measuring over one inch in diameter, 
on the proposed Restoration Project site.  
 
Upon implementation of the following reasonable and prudent measures, incidental take 
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associated with the proposed Restoration Project on the valley elderberry longhorn beetle in the 
form of harm, harassment, injury or mortality from habitat loss or direct mortality will become 
exempt from the prohibitions described under section 9 of the Act for direct and indirect effects.  
 
Effect of the Take 
In the accompanying biological opinion, the Service has determined that this level of anticipated 
take is not likely to result in jeopardy to the beetle or result in destruction or adverse 
modification of critical habitat.  We base our determination on the implementation of the 
Conservation Measures as described in the project description. 
 
Reasonable and Prudent Measures 
The Service believes the following reasonable and prudent measure is necessary and appropriate 
to minimize incidental take of the valley elderberry longhorn beetle: 

 
Minimize the project effects to the valley elderberry longhorn beetle and to elderberry 
shrubs (habitat) throughout the action area.  

 
Terms and Conditions 
In order to be exempt from the prohibitions of section 9 of the Act, Reclamation must ensure 
compliance with the following terms and conditions, which implement the reasonable and 
prudent measures described above.  These terms and conditions are nondiscretionary. 
 

a. Reclamation shall minimize the potential for incidental take of the beetle resulting 
 from the project related activities by implementation of the conservation measures 
 as described in the ASIP and the project description of this biological opinion. 
 
b. Reclamation shall include a copy of this biological opinion within its solicitations 

for design and construction of the proposed project making the prime contractor 
responsible for implementing all requirements and obligations included within the 
biological opinion, and to educate and inform all other contractors involved in the 
project as to the requirements of the biological opinion.  A copy of the 
solicitations containing the biological opinion also will be provided to the Chief 
of Endangered Species (Forest-Foothills) at the Sacramento Fish and Wildlife 
Office. 

 
c. If requested, before, during or after completing ground breaking, Reclamation 

shall allow access by Service and California Department of Fish and Game 
personnel to the project site to inspect the effects on listed species and their 
habitats. 

 
d. Reclamation shall adhere to the reporting requirements as described below in this 

biological opinion. 
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Reporting Requirements 
 
Reclamation will provide the Service with an annual report, due by March 1 of each year and 
prepared by a qualified biologist, to document project progress, compensation activities, and 
results of pre-construction surveys required.  Each report will also address project sites 
scheduled for the following construction season and state whether effects at the sites would be 
within the limits set forth in this biological opinion.  The content and format of the report will be 
agreed upon between Reclamation and the Service prior to the completion of the first report due. 
 
The Service shall be notified immediately by facsimile or telephone and in writing within one (1) 
working day of any unanticipated take of beetle, and of the take or suspected take of listed 
wildlife species not authorized in this opinion. Notification must include the date, time, and 
location of the incident of the incident or of the finding of a dead or injured animal, and any 
other pertinent information. The Service contact persons are the Chief of the Endangered Species 
Division, at (916) 414-6600 and the Resident Agent-in-Charge of the Service’s Law 
Enforcement Division at (916) 414-6660.  
 
Any dead or injured beetles must be relinquished to the Service. Any killed species that have 
been taken shall be properly preserved in accordance with the techniques recommended by the 
Entomology Department of the California Academy of Sciences. Information concerning how 
the animal was taken, length of the interval between death and preservation, and any other 
relevant information should be written on 100% rag content paper with permanent ink and 
included in the container with the specimen. Preserved specimens shall be delivered to the 
Service’s Division of Law Enforcement at 2800 Cottage Way, Room W-2928, Sacramento, 
California 95825-1846, phone (916) 414-6660.  
 

CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  Conservation recommendations are discretionary agency activities that can 
be implemented to further the purposes of the Act, such as preservation of endangered species 
habitat, implementation of recovery actions, or development of information and databases. 
 
Reclamation should continue to assist the Service in the implementation of recovery efforts for 
the valley elderberry longhorn beetle.  
 

REINITIATION--CLOSING STATEMENT 
 
This concludes formal consultation on the proposed Battle Creek Salmon and Steelhead 
Restoration project.  As provided in 50 CFR §402.16, reinitiation of formal consultation is 
required where discretionary Federal agency involvement or control over the action has been 
maintained (or is authorized by law) and if: (1) the amount or extent of incidental take is 
exceeded; (2) new information reveals effects of the agency action that may affect listed species 
or critical habitat in a manner or to an extent not considered in this opinion; (3) the agency action 
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is subsequently modified in a manner that causes an effect to the listed species or critical habitat 
that was not considered in this opinion; (4) the construction outlined in the project description is 
not initiated within two (2) years of the date of this biological opinion; or (5) a new species is 
listed or critical habitat designated that may be affected by the action.  In instances where the 
amount or extent of incidental take is exceeded, any operations causing such take must cease 
pending reinitiation. 
 
Please contact Kathy Brown or Roberta Gerson, Forest-Foothills Branch Chief, of this office at 
(916) 414-6600, if you have any questions regarding the Battle Creek Salmon and Steelhead 
Restoration project.  
 
cc:  
ARD (ES), Portland, Oregon 
Mary Marshall, Bureau of Reclamation, Regional Office, Sacramento, California 
Doug Kleinsmith, Bureau of Reclamation, Regional Office, Sacramento, California 
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